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NFANTILE cortical hyperostosis is a 

disease of infants which is characterized 
by the formation of cortical subperiosteal 
new bone in one or more bones of the body. 
Pain and soft tissue swelling over the af- 
fected parts, associated with fever and 
irritability, are found frequently with the 
disease. Usually self-limiting, it is not as a 
rule followed by any residual skeletal de- 
fermity. 


HISTORICAL REVIEW 


In 1945 Caffey and Silverman’ described 
and named this condition. This was fol- 
lowed in 1946 by a report by Smyth, Potter 
and Silverman" of a series of similar cases 
which had been collected independently. 
Current interest in this condition stems 
from these reports. 

Prior to 1945 there were descriptions of 
certain infantile bone lesions which in all 
probability would now be classified as 
infantile cortical hyperostosis. West'® in 
1888 reported cases in siblings which might 


be explained by the syndrome of infantile 
cortical hyperostosis but, since this was 
seven years before Réntgen’s epoch-making 
discovery, roentgenographic evidence was 
not available. Roske' in 1930 and Ellis! in 
1939 also reported cases that probably now 
would be classified as infantile cortical 
hyperostosis. In 1939 Caftey* described an 
undiagnosed bone lesion which, with Silver- 
man, he later reported, together with 3 
additional cases, as the basis of the classic 
description referred to above. 

Although prior to 1946 there are only a 
few case reports that can be placed in this 
category, since that time cases have been 
reported with increasing frequency. In 1950 
Sherman and Hellyer' reviewed all of the 
roentgenograms in their files for the previ- 
ous twenty years and failed to locate a 
single case that could be classified as infan- 
tile cortical hyperostosis. It may be inferred 
from this study that the paucity in the 
number of case reports prior to 1946 was 
not due entirely to mistaken diagnoses, but 
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that either the disease is an old disease, the 
frequency of which is increasing, or it is a 
new entity. 

Cayler and Peterson!’ found 17 cases in 
the six and one half years preceding their 
report of 1956; their experience suggests an 
incidence in practice of 3 cases per 1,000 
patients under six months of age registered 
in hospitals and clinics. They also suggest 
that many cases are overlooked because 
they may be asymptomatic. 

In the reported cases the disease has been 
found to affect equally rich and poor, male 
and female, and it has been seen in practi- 
cally every nationality and in every race. 


CLINICAL COURSE 


While different cases vary in minor de- 
tails, there are certain more or less charac- 
teristic features that are present in a large 


proportion of those reported. The disease 


usually appears in early infancy, the aver- 
age age of onset being about ten weeks. It is 
occasionally manifest at birth’? and has 
been seen in the unborn fetus.!:? Onset after 
the age of five months is so rare that, ac- 
cording to Caffey,’ initial manifestations 
after this age should raise a question as to 
the diagnosis. 

Initial symptoms and signs are usually 
abrupt. A child who previously has been 
well develops fever, irritability and one or 
more painfully swollen areas. Swelling 
occurs over the mandible in about 75 per 
cent of the reported cases; swellings may 
occur over the long bones either with or 
without associated mandibular involve- 
ment. Next to the mandible in frequency 
are the ulnae, clavicles, ribs, radii, tibiae, 
femora, scapulae and fibulae in about that 
order. 

It is the experience of the present authors 
and of others that there are many cases in 
which the clinical symptoms are so mild or 
atypical that they easily may be overlooked 
by both the parents and the physicians. 


ROENTGEN FINDINGS 


If a patient suspected of having the 
disease is studied roentgengraphically, sub- 
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periosteal cortical thickening of the bones 
will be found beneath areas of soft tissue 
swelling and often elsewhere. This is usually 
present at the time of the initial examina- 
tion but, if not, it may appear within about 
two weeks. Raised periosteum may extend 
along the entire shaft but rarely, if ever, 
does it extend beyond the metaphysis. In 
the early stages the marrow cavity appears 
to be somewhat encroached upon by dense 
cortical bone. The return to normal seems 
to vary in different cases. In some cases the 
subperiosteal new bone appears to decrease 
progressively over the months by an ab- 
sorptive process until the normal contour of 
the bone remains. In other cases marrow 
tissue appears to extend beyond the old 
cortex into the new bone, so that the mar- 
row cavity extends as far as the edge of the 
new bone. The old cortex is replaced by 
marrow tissue and the edge of the new bone 
forms a new cortex with compact bone. 
This results in an apparent expansion of the 
marrow cavity fora period of time. 

Quite often there is an unequal deposi- 
tion of new bone on the shafts of involved 
long bones. In the tibia there is usually 
greater deposition of new bone on the 
anterior surface than on the _ posterior, 
lateral or medial surfaces and, conse- 
quently, when retubulation has been com- 
pleted, marked anterior bowing results. 
This may remain for several months after 
the subperiosteal cortical bone has been 
completely replaced by marrow tissue. This 
bowing deformity exists between the ages 
of seven months and one year. 

Between the ages of one and three years, 
straightening of the bowing deformities 


usually takes place so that by the age of 


three years there is usually little or no trace 
of the disease. 

Cattey®:* has described several cases with 
late skeletal manifestations. 


THERAPY 


The disease does not appear to be influ- 
enced to any appreciable extent by any 
known therapy. 

Treatment is primarily symptomatic. 
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Analgesics such as aspirin and sedatives as, 
tor instance, phenobarbital are usually 
adequate for controlling pain and discom- 
fort. Caffey’ has suggested the use of 
steroids, feeling that the likelihood of bow- 
ing and other late deformities might be 
lessened. Sidbury and Sidbury! believe 
that such therapy carries with it a certain 
risk and should be reserved for only the 
very seriously ill patients. 


ETIOLOGY AND FAMILIAL INCIDENCE 


Although the number of case reports of 
infantile cortical hyperostosis is rapidly 
increasing, and in spite of the fact that the 
disease is being recognized in pediatric 
practice so frequently that only cases of 
unusual interest are now being published, 
the etiology and pathogenesis are still 
poorly understood. Thought at first to be 
probably of infectious origin, to date no 
bacterial or viral agents have been isolated 
as causative factors. Trauma, allergies and 
endocrinopathy have never been proved as 
being related to the disease. 

Recently there has been interest in the 
familial aspects of infantile cortical hyper- 
ostosis. In 1948 Van Zeben!'® reported 3 
cases occurring in two siblings and a cousin. 
In 1951 Boyes and Demy* reported the 
disease in a brother and sister; from the 
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history elicited, the condition may have 
occurred also in the maternal grandfather 
for it was said that he was “very bow- 
legged.” In 1953 Barba and Freriks! and in 
1954 Sidbury and Sidbury” described the 
disease in siblings. 

Since infantile cortical hyperostosis has 
been demonstrated in the fetus i utero!? 
and also in a child within hours after birth,” 
and since this is a disease of early infancy, 
the supposition that this may represent a 
trait carried by the genes is all the more 
plausible. 

The present authors believe that evi- 
dence derived from their observations of a 
family showing the manifestations of this 
disease in 11 members over a period of four- 
teen years lends support to an hereditary 
factor in the etiology of the condition 


(Fig. 1). 


REPORT OF CASES 


Case 1. E.L. On July 25, 1945 a three week 
old female child was admitted to the deGoes- 
briand Memorial Hospital with the chief com- 
plaint of ‘“‘crying when the legs were extended.” 
The child was in so much pain that the mother 
had to lift her by the buttocks. The pregnancy 
had been uneventful and there was no feeding 
problem. There were § older children, the oldest 
nine and the youngest three years of age. These 
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Fic. 1. Incidence of infantile cortical hyperostosis occurring in one family in a fourteen year period 
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Fic. 2. Case 1. E.L. Age, three weeks. There is sub- 
periosteal cortical thickening of both tibiae and 
both femora. 


were all living and well and no history could be 
elicited of abnormalities at birth or in early 
infancy. 

The physical examination revealed a well- 
nourished infant who was irritable and fretful 
and cried when any attempt was made to move 
her. Both legs were swollen and warm to the 
touch. The soft tissues over the femora were 
painfully swollen but not to the same degree. 
The blood count showed white blood cells 22, 
100, 42 per cent neutrophils, 47 per cent lym- 
phocytes, 10 per cent monocytes, I per cent 
cosinophils. The rectal temperature was 99.4°F. 

Roentgenograms of the lower extremities 
(Fig. 2) showed that there was marked sub- 
periosteal cortical thickening of both tibiae and 
associated anterior bowing. On the lateral 
aspects of both femora in the proximal portions 
there was subperiosteal cortical thickening. Only 
slight anterior bowing of the legs was evident. 

Repeat examination at four months of age 
(Fig. 3) showed that, since the previous exami- 
nation, there had been an apparent decrease in 
subperiosteal cortical thickening of the tibiae, 
whereas the thickening of the femora had in- 
creased. The femoral cortical elevations at this 
time extended almost the entire length of the 
diaphysis on the lateral aspects but did not 
cross the epiphyseal plates either proximally or 
distally. The anterior bowing of the femora had 
increased somewhat. 
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Roentgenographic examination at the age of 
seven months (Fig. 4) showed that there had 
been moderate improvement in the amount of 
subperiosteal elevation, especially in both 
tibiae. Regression was also noted in the femora 
where subperiosteal cortical elevation was seen 
only in the middle thirds of the bones. Anterior 
bowing was still present. 

Roentgenograms at the time of discharge at 
ten months of age (Fig. 5) showed marked im- 
provement. Only a trace of cortical thickening 
was noted in each tibia and there was only a 
slight degree of anterior bowing remaining, 
more marked on the left than on the right. 
There was also improvement in the cortical 
thickening of the femora, only a small amount 
remaining on the convex surfaces. Moderate 
bowing still remained in these bones. 

At the end of three years a roentgenographic 
examination showed that all of the cortical 
thickening had disappeared (Fig. 6). No definite 
residual deformity could be seen. 

Roentgenographic examination at the age of 
fourteen years (Fig. 7) revealed the tibiae and 
the femora to be within normal limits. 


Fic. 3. Case 1. E.L. Age, four months. The subcorti- 
cal periosteal thickening of the tibiae has appar- 
ently decreased while that of the femora has in- 
creased. Tibial bowing is present. 
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Fic. 4. Case 1. E.L. Age, seven months. Regression of 
the subperiosteal cortical thickening of both the 
tibiae and the femora. Anterior bowing involves 
both the tibiae and the femora. 


Case u. G.L. On March 15, 1947 a six month 
old child, a brother of Case 1, was brought as an 
outpatient to the radiology department of the 
deGoesbriand Memorial Hospital because of 
painful swellings of the arms and legs. 

Roentgenographic examination at that time 
showed subperiosteal cortical thickening of 
both radii, both femora and both tibiae (Fig. 8, 
A and B). 

Roentgenographic examination at the age of 
one year (Fig. 9) revealed that the right femur 
was normal but that the left exhibited a moder- 
ate degree of bowing. The examination of both 
tibiae showed that there was still slight cortical 
thickening and bowing. 

An examination performed in 1959 when the 
patient was twelve years of age (Fig. 10 and 11) 
revealed no residual deformity in either femur 
or in the bones of the legs. 


Case 11. Mary L. On May 25, 1948 a four 
and one half month old female, a sister of Cases 
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Fic. 5. Case 1. E.L. Age, ten months. Only a trace of 
subperiosteal thickening remains in both tibiae 
and femora. There is slight bowing of both femora 
and tibiae. 


1 and 11, was brought as an outpatient to the 
radiology department of the deGoesbriand 
Memorial Hospital with the chief complaint of 
painful swelling of both legs and thighs. 
Roentgenograms were taken of both lower 
extremities and of both forearms (Fig. 12, 4 and 
B; 13, 4 and B). There was a marked increase 
in the transverse diameters of the tibiae, in- 
volvement being about equal on each side. The 
increase in the transverse diameter of the bones 
was obviously due to subperiosteal cortical 
thickening which did not extend beyond the 
epiphyseal plates. In addition, there was a 
rather marked degree of anterior bowing and 
some soft tissue swelling. The femora had a 
somewhat similar appearance but the subperi- 
osteal thickening did not involve the bones as 
uniformly as in the tibiae. The involvement was 
less symmetric, being greater on the convex than 
on the concave surfaces. Anterior bowing was 
also present. Examination of the forearms 
showed moderate subperiosteal cortical thicken- 
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Fic. 6. Case 1. E.L. Age, three years. Roentgeno- 
graphic appearance of both femora and both tibiae 
is within normal limits. 


ing of the distal thirds of both radii. 

No other parts of the body were examined 
roentgenographically but there were no symp- 
toms to suggest involvement of other bones. 
There was no mandibular swelling. 

A roentgenogram of both legs in 1959 (Fig. 
14, 4 and B) when the child was eleven years of 
age, revealed no residual deformity of either 
tibia. 


Case 1v. Michael L. On May 14, 1952 a three 
month old male infant was sent to the radiology 
department of the deGoesbriand Memorial 
Hospital. Three weeks previously the child had 
fallen from his crib and since that time he had 
been “fussy and cranky.” Swelling had ap- 
peared over his left leg and had become pro- 
gressively worse. 

Anteroposterior (Fig. 15) and lateral roent- 
genograms of the left lower extremity revealed 
subperiosteal new bone formation of a consid- 
erable degree involving the middle portion of 
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Fic. 7. Caser. E.L. Age, fourteen years. Roentgeno- 
graphic appearance of both tibiae is within normal 
limits. 


the left tibia with anterior bowing of the shaft. 

No evidence of fracture could be seen. 
Examination of other bones disclosed sub- 

periosteal cortical thickening of the medial ends 


Fic. 8. Case u. G.L. Age, six months. (4 and B) 
Subcortical periosteal cortical thickening on the 
medial side of the midshaft of the left tibia. 
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Fic. 10. Case 1. G.L. Age, twelve years. Both tibiae 
are within normal limits. 


Fic. 9. Case 11. G.L. Age, one year. Slight subperi- 
osteal cortical thickening of both tibiae; lateral 
bowing of the left femur. 


Fic. 11. Case 1. G.L. Age, twelve years. Both 
femora are within normal limits. 
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Fic. 12. Case 1. Mary L. Age, four and one half months. (4 and B) Marked subperiosteal cortical thicken- 
ing of both femora and tibiae, with anterior bowing of both tibiae. 


of both clavicles, more prominent on the left 
than on the right side. There was very slight 
involvement of the right humerus but none of 
the left. There was also slight involvement of 
both radii and of the mandible. 
Re-examination at the age of six years 
showed no residual abnormalities (Fig. 16). 
Inquiry into the family history disclosed that 
this child was a first cousin of Cases 1, 1 and 


it (Fig. 1). 


Case v. N.L. On May 24, 1952 a five month 
old infant was admitted to the pediatric service 
of the deGoesbriand Memorial Hospital. One 
day prior to admission, the mother noticed that 
the child was very irritable and seemed feverish. 
However, the axillary temperature taken at 
home was only 98°F. A cough developed simul- 
taneously with the other symptoms. 


Fic. 13. Case m1. Mary L. Age, four and one half 
months. (4 and B) Subperiosteal cortical thicken- 
ing of both radii. 


On admission, rectal temperature was 102°F., 
pulse 145 and respiration 40. Physical examina- 
tion revealed slight asymmetry of the head and 
a swelling of the mandible on the right. On 
palpation a firm area of induration was felt at 
the angle of the mandible. Pressure over this 


Fic. 14. Case m1. Mary L. Age, eleven years. (4 and 
B) Both tibiae are within normal limits. 
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Fic. 15. Case 1v. Michael L. Age, three months. 
Subperiosteal cortical thickening of the left tibia. 
(Right tibia was normal.) 


area caused the infant to cry. There was slight 
pharyngeal injection, and dullness to percussion 
was noted over the right upper lung field. The 
tentative admission diagnosis was acute bron- 
chitis or atypical pneumonia. 

Roentgen examination of the chest revealed 
enlargement of the middle third of the left 
clavicle (Fig. 17) and involvement of the man- 
dible; a portion of the left humerus that was in- 
cluded on the roentgenogram also showed some 
cortical thickening. The lung fields were clear 
and the cardiac silhouette was believed to be 
within normal limits. On the basis of this chest 
roentgenogram, the possibility of infantile corti- 
cal hyperostosis was suggested and roentgeno- 
graphic examinations were made of other bones. 
They revealed that there was characteristic 
involvement of the left humerus and the radii 
(Fig. 18, 4 and B). 

The laboratory findings included a normal 
urinalysis, hemoglobin of 12 gm. per cent, an 
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Fic. 16. Case 1v. Michael L. Age, six years. Both 
lower extremities are within normal limits. 


erythrocyte count of 4.6 million, leukocytes 
8,700, 32 per cent neutrophils, 62 per cent 
lymphocytes and 6 per cent monocytes. The 
temperature returned to normal on the second 
hospital day and the child was taken home on 
the third hospital day against advice. 

Upon further investigation it was discovered 
that this patient was a first cousin to Cases 1, 11, 
It and Iv. 


Fic. 17. Case v. N.L. Age, five months. Expansion 
of the middle third of the left clavicle. 
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Fic, 18. Case v. N.L. Age, five months. (4 and B) 
Subperiosteal cortical thickening on the lateral 
side of the left humerus and on the ulnar side of 
the left radius. The epiphyseal plate of the left 
radius is somewhat distorted. 


Fic. 19. Case vi. H.P. Age, twenty-five years. The 
left femur shows a marked degree of lateral bow- 
ing. 
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Fic. 20. Case vi. H.P. (4 and B) There is a double 
bow involving both tibiae, medially in the proxi- 
mal thirds and laterally in the middle thirds. Cor- 
tical thickening of the lateral surface of the left 
tibia appears to be of the stress reaction type. 


Case vi. H.P. This patient was a nonsymp- 
tomatic twenty-five year old male, who was 
first seen at the deGoesbriand Memorial Hos- 
pital on April 19, 1959. He is a first cousin of the 
preceding 5 cases. His older brother and sisters 
stated that he had had swollen extremities as a 
child but the patient had never been exam- 
ined roentgenographically until this admission. 
Marked bowing of the extremities, present in 
infancy and childhood, had persisted into adult 
life. 

Roentgen examination of the lower extremi- 
ties showed a marked lateral bowing of the left 
femur (Fig. 19) with thickening of the cortex on 
its medial side resembling a stress reaction. The 
lateral cortex was of normal thickness. Similar 
changes were noted on the right femur. There 
was a double bow involving both tibiae (Fig. 20, 
A and B). In the proximal thirds the bowing 
was medial and in the middle thirds it was 
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lateral. The cortical thickening of the lateral 
surface of the left tibia appeared to be of the 
stress reaction type. Roentgenogram of the 
right humerus (Fig. 21), showed localized corti- 
cal thickening of the lateral aspect slightly 
below the insertion of the deltoid tendons, and a 
similar change was also observed on the right 
side. Except for the slight convexity, the align- 
ment of the humeri was straight. There was 
moderate cortical thickening of both radii and 
ulnae (Fig. 22, 4 and B) with ventrolateral 
bowing of the former and dorsomedial bowing 
of the latter. 

The roentgenographic findings in this case are 
not pathognomonic of any single condition. 
However, the history suggests that the patient 
may have had infantile cortical hyperostosis in 
early childhood. Inasmuch as he is a first cousin 
of the previously described cases and the father 
of 3 children subsequently studied and shown to 
have characteristic stigmata of infantile cortical 


Fic, 21. Case vi. H.P. Localized cortical thickening 
on the lateral aspect of the middle third of the 
right humerus. 
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Fic. 22. Case vit. H.P. (4 and B) Slight cortical 
thickening of both radii. There is ventrolateral 
bowing of the radii and dorsomedial bowing of the 
ulnae. Radial joint surfaces are tilted in a manner 
similar to that seen in Madelung’s deformity. 


hyperostosis, and since Caffey has described 
bone changes of infantile cortical hyperostosis 
persisting into later life, it seems reasonable to 
suggest that this patient did have the disease in 
childhood, and that his skeletal deformities are 
the result of the active phase of the disease. 


Case vi. K.P. A three month old daughter of 
Case vi was seen at the Mary Fletcher Hospital 
Pediatric Clinic on June 25, 1956 with the chief 
complaint of painful, tender swelling of the 
right leg. The child’s prenatal and birth history 
was uneventful. No areas of soft tissue swelling 
were observed on physical examination other 
than that noted over the right tibia. 

Roentgen examination of the lower extremi- 
ties (Fig. 23) demonstrated that there was 
marked subperiosteal cortical thickening on the 
medial borders of the tibiae. The femora and 
fibulae were uninvolved. A roentgenogram of 
the skull (Fig. 24) revealed evidence of sub- 
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Fic. 23. Case vu. K.P. Age, three months. Marked 
subperiosteal cortical thickening of the medial 
borders of both tibiae; the femora and fibulae are 
uninvolved. 


periosteal cortical new bone formation involv- 
ing both the right and left sides of the body of 


Fic. 24. Case vi. K.P. Age, three months. Subperi- 
osteal cortical thickening involving the body of the 
mandible on both the right and the left sides. 
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Fic. 25. Case vir. K.P. Age, three months. Fusiform 
zones of subperiosteal thickening on the superior 
surfaces of both clavicles. 


the mandible. On an anteroposterior chest 
roentgenogram the middle third of each clavicle 
showed a localized fusiform zone of subperiosteal 
cortical thickening more prominent on the 
superior than on the inferior surface (Fig. 
25). This gave the appearance of a superior 
bow to the upper surface of the clavicle without 
accompanying bowing of the inferior surface. 
Examination of each arm and forearm showed 
cortical thickening of both humeri and ulnae. 

Repeat roentgenograms one month later (Fig. 
26 and 27), when the child was four months of 
age, showed that the bony abnormalities had 
partially but not fully regressed. Roentgeno- 
graphic examination at the age of three years 
revealed that the mandible and tibiae had been 
restored to normal anatomic contour (Fig. 28 
and 29). 

Case vit. J.P. A sister of Case vir and 
daughter of Case vi and a first cousin once 
removed of Cases 1, 1, 111, 1v and v was born at 
the Porter Hospital, Middlebury, Vermont, in 
June, 1957 after a normal pregnancy and deliv- 
ery. In view of the strong family history of 
infantile cortical hyperostosis, roentgenograms 


Fic. 26. Case vit. K.P. Age, four months. Fusiform 
swellings of both clavicles have partially regressed. 
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Fic. 27. Case vu. K.P. Age, four months. Subperi- 
osteal cortical thickening of both tibiae has par- 
tially regressed. 


were taken twenty-four hours after delivery. 

A roentgenogram of the skull (Fig. 30) showed 
marked subperiosteal cortical thickening of the 
entire body of the mandible and of the rami toa 
lesser degree. The condyloid processes were 
uninvolved. Both clavicles showed fusiform 
enlargement. Examination of the forearms 


Fic. 28. Case vu. K.P. Age, three years. The man- 
dible now is normal in appearance. 


Fic. 29. Case vu. K.P. Age, three years. Except for 
slight bowing of the medial cortices of the tibiae, 
the contour of the bones is within normal limits. 


demonstrated marked subperiosteal cortical 
thickening of both radii (Fig. 31, 4-D). The 
thickening on the medial sides of the proximal 
halves of the bones and on the lateral sides of 
the distal halves of the bones gave a double bow 
appearance to these structures. This bowing 
was quite real and not just an illusion produced 
by the subperiosteal thickening, since the distal 
radial articulations were angulated medially 


Fic. 30. Case vii. J.P. Newborn. Subperiosteal cor- 
tical thickening of the body and both rami of the 
mandible. 
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Fic. 31. Case vit. J.P. Newborn. (4 and B) Right 
and (C and D) left side. Marked subperiosteal cor 


tical thickening of both radii. The distal halves of 


the bones have a double bowed appearance. 


Fic, 32. Case vir. J.P. Newborn. (4 and B) Marked 
subperiosteal new bone formation of both tibiae 
and fibulae. 
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Fic. 33. Case vit. J.P. Age, six months. (4 and B) 
Lateral views. Marked anterior bowing of the 
tibiae without evidence of subperiosteal cortical 
thickening at this time. The medullary portions 
appear to be larger than normal. The fibulae are 
straight. 


about 45 degrees, while the uninvolved ulnae 
showed no deviation of the distal articulations. 
Roentgenograms of both legs (Fig. 32, 4 and B) 
showed marked subperiosteal new bone forma- 
tion of both the tibiae and the fibulae. The 
thickening of the tibiae was for the most part on 
the anterior surfaces of the bones with marked 
anterior bowing; on the other hand, the thicken- 
ing of the fibulae was on the posterior surfaces, 
with no associated bowing. The other skeletal 
structures of the body were not involved to any 
appreciable extent. 

During the ensuing six months the child 
grew normlly, seemed to have relatively little 
pain, but had slight soft tissue swelling of both 
legs. Roentgenography at the age of six months 
revealed considerable regression of all bony 
changes. On examination of the legs, practically 
all of the cortical thickening was seen to have 
disappeared, but there was still marked anterior 
bowing of the tibiae (Fig. 33, 4 and B), and in 
the anteroposterior view (Fig. 34, 4 and B) it 
was noted that both tibiae angulated medially 
to give a marked tilt to the ankle joints. The 
cortical thickenings of the fibulae noted at birth 
had subsided except for their midportions, but 
with remarkably little bowing of the fibulae 
compared to that of the tibiae. There was little 
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Fic. 34. Case vit. J.P. Age, six months. (4 and B) 
Anteroposterior views. Marked lateral bowing of 
the distal thirds of the tibiae. 


reactive cortical thickening on the concave 
surfaces of the bowed tibiae. The femora and 
the tibiae showed abnormal tubulation with 
expansion of the subcortical cancellous portions 
of the shafts. 


Fic. 35. Case vit. J.P. Age, twenty-two months. (4 
and B) There is still marked anterior bowing of 
the tibiae. 
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Fic. 36. Case 1x. D.P. Newborn. Marked subperios- 
teal cortical thickening of the body and both rami 
of the mandible and of both clavicles. 


Roentgenograms of both legs at the age of 
twenty-two months (Fig. 35, 4 and B) revealed 
that there was still marked anterior bowing of 
both tibiae. Since thickening of the cortices was 
observed on the concave surfaces, the bones 
appeared to be reacting in accordance with 
stress. 


Case 1x. D.P. A daughter of Case vi and a 
sister of Cases vir and vit was born at the 
Porter Hospital, January 19, 19$9 after a full 
term pregnancy terminating with spontaneous 
delivery. At the time of birth it was noted that 
the left leg was swollen and the infant appeared 
unable to move the extremity. Roentgen exami- 
nation made one hour after delivery showed 
findings characteristic of infantile cortical 
hyperostosis in the mandible, clavicles, tibiae, 
and fibulae (Fig 36 and 37). On February 6, 


Fic. 37. Case 1x. D.P. Newborn. Marked subperi- 
osteal cortical thickening of both femora and 
tibiae, with slight anterior bowing. 


Fic. 38. Case 1x. D.P. Age, three months. Regres- 
sion of the subperiosteal cortical thickening of the 
mandible. 


1959, at the age of two weeks, the patient was 
transferred to the Mary Fletcher Hospital. 
Blood cell count showed a mild leukocytosis and 
a normal hemoglobin. The sedimentation rate 
was slightly elevated. The alkaline phosphatase 
was 149 King-Armstrong units. The serum 
calcium and phosphorus were within normal 
limits. The urinalysis and blood serology tests 
were normal. 

In view of the severe changes and the poor 


Fic. 39. Case 1x. D.P. Age, three months. The sub- 
periosteal cortical thickening of the femora has 
been partially resorbed. 
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Fic. 40. Case 1x. D.P. Age, three months. There is 
beginning resorption of the subperiosteal cortical 
thickening of the tibiae. 


clinical appearance of the child, it was felt that 
a course of steroid therapy was indicated. She 
was placed on cortisone, 50 mg. daily, and dis- 
charged two days after admission. Eleven days 
later she was readmitted with a history of cya- 
nosis and diarrhea. Physical examination 
revealed a right otitis media. Although the 
tenderness over the tibiae had decreased, it was 
thought that cortisone had not altered the 
course of the disease to any appreciable degree 
and the drug was discontinued. She was placed 
on antibiotics and discharged four days later; 
the otitis media had improved. 


Fic. 41. Case x. B.B.P. Age, one day. Marked sub- 
periosteal cortical thickening of the mandible. 
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Roentgenograms taken three months after 
birth showed distinct regression in the amount 
of cortical thickening, but definite abnormali- 
ties were still present in all bones that previ- 
ously had been noted to be involved (Fig. 38, 39 
and 40). 


Case x. B.B.P. Following a full term spon- 
taneous delivery on February 7, 1960, a male 
infant, brother of Cases vil, vit and 1x, was 
noted to have marked soft tissue swelling of 
both legs with moderate prominence of the 
tibiae. The following day, soft tissue swellings 
of the forearms and over the mandible ap- 
peared. The child was generally irritable and 
fussy and seemed uncomfortable whenever his 
extremities were moved. He was _ afebrile 
throughout his five day hospitalization. 

Roentgenograms taken the day after delivery 
(Fig. 41 and 42) revealed classic hyperostotic 
changes involving the mandible, clavicles, radii 
and tibiae. 

The infant was examined at six weeks of age, 
at which time he appeared less irritable. The 
soft tissue swellings of the extremities appeared 


Fic. 42. Case x. B.B.P. Age, one day. Marked sub- 
periosteal cortical thickening of both tibiae and 
radii. 
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Fic. 43. Case x1. B.C. Newborn. Subperiosteal corti- 
cal thickening of both tibiae. 


to be unchanged and the mandibular swelling 
was more prominent. 


Case x1. B.C. A female child, a niece of Cases 
1, u and ut, was born in the Burlington County 
Hospital, Mount Holly, New Jersey. At birth 
she was noted to have soft tissue swellings over 
the mandible and lower extremities. The child 
was asymptomatic and did not seem to be in 
pain. Roentgenographic examination a_ few 
hours after birth showed subperiosteal cortical 
thickening of the mandible, clavicles and tibiae 
consistent with the diagnosis of infantile corti- 
cal hyperostosis. Figure 43 illustrates the sub- 
periosteal cortical thickening of both tibiae. 

The child grew and, subsequently, at the age 
of eleven months, was examined at the deGoes- 
briand Memorial Hospital. Roentgenograms of 
the mandible, clavicles, femora and_ tibiae 
showed changes consistent with the diagnosis of 
infantile cortical hyperostosis. There was corti- 
cal thickening of the right femur associated with 
anterior bowing (Fig. 44). Both tibiae showed a 
marked amount of anterior bowing but no 
subperiosteal cortical thickening at this time 
(Fig. 45). 

DISCUSSION 

The 11 cases reported may be classified as 
consistent with the diagnosis of infantile 
cortical hyperostosis. A question might be 
raised concerning Case vi. At the time of 
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Fic. 44. Case x1. B.C. Age, eleven months. Subsid- 
ing subperiosteal cortical thickening and _ slight 
bowing of the right femur. 


this report he is twenty-five years of age, 
the father of 4 typical cases, and a first 
cousin of 5 other cases. As an infant and in 
early childhood, he is said to have had pain- 
ful swelling and deformities of the extremi- 
ties, which left him with marked bowing of 
the legs that has persisted into adult life. 
Unfortunately, he was never examined 
roentgenographically during the active 
phase of the disease, but recent roentgen 
studies show bowing deformities of both 
femora and tibiae similar in appearance to 
those reported in certain late stages of 
infantile cortical hyperostosis. Although no 
other adult case with changes of this type 
has come to our attention, Caffey has re- 
ported late deformities of a slightly differ- 
ent nature. In view of the above findings it 
is reasonable to postulate that this patient 
probably did have infantile cortical hyper- 
ostosis in childhood and that a rather 
unusual type of bony deformity remains. 

In the 11 cases reported, there is roent- 
genologic evidence of the disease having 
existed in at least two generations of one 
family. The father of Cases 1, 11 and I is 
said by his family to have had a similar 
affiction in childhood, but there is no 
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roentgenographic evidence to support this 
assumption. If this bit of history is reliable, 
there is evidence that the disease existed in 
three generations of this one family. 

It would appear that the transmission of 
the disease from the second to the third 
generation was by the male in one instance 
and by the female in a second instance. In 
the possible transmission of the disease 
from the first to the second generation (for 
which the family history is the chief source 
of information), it would appear that the 
disease was transmitted in 3 instances by 
the male and in 1 instance by the female. It 
would, therefore, seem reasonable to con- 
clude that in this family the disease was 
transmitted by both the male and the 
female. 

It also seems probable from this study 
that in several cases the disease was trans- 
mitted by a parent in whom the disease 
was not clinically manifest. This could be 
interpreted as indicating that some indi- 
viduals may be carriers of the disease with- 
out having clinical manifestations or that 


Fic. 45. Case x1. B.C. Age, eleven months. Anterior 
bowing but no subperiosteal cortical thickening of 
the tibiae. 
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the disease may be of such a mild nature in 
some individuals that it is not identified. In 
support of the latter possibility, it is note- 
worthy that in our series the manifestations 
of the disease in Case vit and Case x1 were 
of a very mild nature with no symptoms of 
consequence. The disease could easily have 
been overlooked had it not been for the 
known history of other cases in the same 
family. 

The evidence presented adds support to 
the belief expressed previously by Boyes 
and Demy,* Sidbury and Sidbury,! Van 
Zeben'® and others that this disease has a 
familial tendency and may be transmitted 
by the genes, at least in some instances. 

The disease is usually self-limiting. 
Ordinarily, by the end of the first year only 
a small amount of residual bony deformity 
remains, and by the third year the bony 
skeleton has returned to normal in most 
instances. Cases 1, 11 and 111, aged fifteen, 
thirteen and twelve years, respectively, at 
the time of this report, are all healthy, well- 
developed adolescents with no detected 
traces of skeletal deformities. Case vi 
demonstrates that the exceptional case (as 
Caftey also described) may have residual 
deformities persisting into adult life. 

In most respects the roentgen manifesta- 
tions of the cases presented have followed 
the usual pattern, both as to the type of 
involvement of the individual bones and as 
to the bones involved. It is worthy of note 
that in the early cases (Case 1, 1, 111, tv and 
v) the mandibular manifestations of the 
disease were not as prominent as those 
usually described. 

There is still much to be learned concern- 
ing this disease. It is hoped that this presen- 
tation will stimulate others to make further 
inquiries into its familial aspects so that the 
natural history of the disease may become 
better understood. Since many of these 
patients had very mild or atypical symp- 
toms, it is also suggested that roentgeno- 
graphic studies be made of nonsympto- 
matic as well as of symptomatic infants in 
families where the disease has already been 
manifest. 
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SUMMARY 


1. Eleven cases of infantile cortical 
hyperostosis in two generations of one 
family are reported. 

2. The cases, added to those already 
reported by others, lend support to the con- 
tention that in some instances this disease 
has a familial tendency and may be trans- 
mitted by the genes of both males and 
females. 

3. In some cases, the clinical and roent- 
genologic manifestations are marked and 
severe, while in others they are so mild or 
atypical that the disease may be easily 
overlooked. 

4. Family histories should be evaluated 
carefully for all known patients. It is sug- 
gested that roentgenographic examinations 
be carried out on both symptomatic and 
nonsymptomatic infants in families where 
the disease has already been manifest. 

5. While the disease is usually  self- 
limiting, with no residual deformities, an 
occasional case may show late skeletal 
abnormalities persisting even into adult 


life. 


F. W. Van Buskirk, M.D. 
Department of Radiology 
University of Vermont 
College of Medicine 
Burlington, Vermont 
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HE term osteoarthropathy (or hyper- 
trophic osteoarthropathy) refers to a 
well known syndrome manifested princi- 
pally by clubbing of the fingers and toes, 
subperiosteal new bone formation and 
arthropathy. Two major forms of the syn- 
drome are recognized: a secondary and a 
primary, or idiopathic. The former occurs 
in the course of, and is precipitated by, an 
underlying pathologic process; the latter is 
not associated with any known disease 
process to which it might be secondary. 
The idiopathic form is much less common 
than the secondary, occurring only in ap- 
proximately 3-5 per cent of cases.*:?°” 
Idiopathic osteoarthropathy has the pecul- 
iar tendency to be associated with a special 
type of pachydermia; when this additional 
feature is present, the syndrome is often 
referred to as pachydermoperiostosis. Defi- 
niteinstancesofidiopathicosteoarthropathy 
without pachydermia have been reported. 
The major clinical manifestations of the 
variants of the syndrome, their probable 
inter-relationships and their relation to 
simple or primary clubbing will be reviewed 
briefly. In the case i aie the clinical 
history and findings of 2 Negro female 
siblings affected with idiopathic osteo- 
arthropathy without pachydermia will be 
presented; these 2 children are of interest 
because of the great rarity of the disease in 
the first decade of life, and because of some 
unusual features which they presented in 
infancy. 


SECONDARY OSTEOARTHROPATH 


The predisposing lesion, usually of a 
chronic nature, may be pulmonary, pleural, 
mediastinal, cardiac, hepatic, or gastro- 
intestinal; on rare occasions it originates in 
other organs or is systemic. Since in most 


instances the causative factor is pulmonary, 
the disease is sometimes also termed pul- 
monary osteoarthropathy. Males are more 
commonly affected than females, and 
adults much more frequently than chil- 
dren.* The joint manifestations and the 
periostitis may be mild or even absent, 
whereas the clubbing is very seldom, if 
ever, missing. Joint manifestations occur 
in approximately one third of the cases and 
consist of swelling and tenderness, mainly 
in the knees, ankles and wrists. Joint effu- 
sion may be present. Joint pain and pains 
in the limbs are frequently present, but 
rarely severe. 

Roentgenographically and pathologically 
there is a symmetric, but usually not very 
pronounced, periosteal new bone forma- 
tion, which is often limited to the diaphyses 
of the long bones (especially the distal 
portions of the extremities), metatarsals, 
metacarpals, and proximal and distal 
phalanges. The new bone tends to have 
wavy contours and to be separated from 
the old cortex by a thin radiolucent line. As 
a rule, the articular surfaces are not dis- 
turbed. 

The onset of the osteoarthropathy gen- 
erally follows that of the primary process, 
but on occasions the osteoarthropathy 
antedates the onset of the clinical and 
roentgenographic manifestations of the 
precipitating lesion even by several months. 
The symptoms and findings of the osteo- 
arthropathy may wax and wane with the 
activity of the etiologic process and may 
clear partially or completely with improve- 
ment or cure of the primary disease. 


PACHYDERMOPERIOSTOSIS!!! 


This was first recognized as a separate 
entity by Touraine ef a/.*' in 1935. The 


* From the Departments of Radiology and Pediatrics, College of Medicine, University of Cincinnati, The Children’s Hospital, 
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affected patients show a marked thickening 
of the skin of the forehead and face, with 
prominent creases and folds, suggesting 
the leonine facies of leprosy. The lids are 
also thickened. Cutis verticis gyrata* is 
present in some patients. The clubbing is 
usually pronounced and the soft tissues of 
the hands and feet are greatly enlarged. 
The skin of the distal portions of the fore- 
arms and legs tends to be indurated. The 
skin is oily and the hands and feet show 
increased perspiration. Joint swelling and 
articular or limb pain may be present. 

Roentgenographically and pathologically 
all the long bones of the extremities, and in 
severe cases all the bones of the skeleton, 
show a symmetric and often severe perios- 
teal new bone formation which, in con- 
trast to that of secondary osteoarthrop- 
athy, tends to be confluent with the old 
cortex. The affected bones are wide and 
their contours are irregular; their texture 
is very coarse and their medullary canals 
are often encroached upon and narrowed. 
The articular surfaces are usually spared. 
In the majority of cases the changes start 
suddenly at fourteen to eighteen years of 
age and progress for a few years, after 
which they remain stationary. 

The patients are rarely incapacitated 
and life expectancy does not seem to be 
affected. The disease affects males almost 
exclusively and may occur sporadically or 
in families. A familial incidence has been 
reported in approximately 25 per cent of 
the cases. A recessive or irregularly domi- 
nant gene has been incriminated. 


IDIOPATHIC OSTEOARTHROPATHY 
WITHOUT PACHYDERMIA 


Under this heading may be grouped all 
the patients with idiopathic osteoarthrop- 


* Cutis verticis gyrata* is an unusual dermatologic condition 
affecting the scalp and is characterized by the presence of elevated 
and usually longitudinal skin folds, between which are furrows or 
grooves resembling brain convolutions. It may involve the whole 
scalp or only part of it. In 25—s0 per cent of the cases, it is present 
at birth; in the remainder it develops before the end of middle 
life. It appears to be more common in males and has a familial 
incidence of approximately 5 per cent. The patients are asympto- 
matic. There is a primary form which is thought to be a develop- 
mental anomaly and a so-called secondary form which follows or 
accompanies a local or a generalized disease such as that under 
consideration, 
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athy who do not show any thickening of 
the soft tissues of the forehead and face. 
This type of osteoarthropathy is in many 
other respects similar to, and may be an 
incomplete form of, pachydermoperiosto- 
sis. The disease seems to predominate in 
males and in the Negro race and can be 
familial or sporadic. Its manifestations 
commonly start during the second decade 
of life. In some patients the clubbing ante- 
dates the other features by many years 
and may even be congenital. Clubbing is 
apparently always present, whereas the 
arthropathy or the periostitis may be miss- 
ing. The periostitis is usually mild and 
commonly is localized to the long bones of 
the distal parts of the extremities. The 
joint swelling may be associated with mild 
pain. Frequently articular swelling and 
pain are precipitated or intensified by cold 
and humid weather. A joint effusion may 
coexist. In addition to the swelling of the 
knees, ankles and, often, the wrists, the 
soft tissues of the hands and feet may show 
some enlargement, and there may be an 
induration of the soft tissues of the distal 
forearms and legs. As in the other forms of 
osteoarthropathy, increased perspiration 
of the hands and feet is not uncommon and 
eczema may be present. General health and 
life expectancy are not affected. 

Probable cases belonging to this category 
have been described by Berk,? Camp and 
Scanlan,* Carruthers,® de Séze and Jur- 
mand,® Fairbank,'® Hollar and Agnor,!® 
Keats and Bagnall,'!’ Mankowsky e¢ a/.,”! 
Ragins Freilich,** Schénenberg,” 
Thomas,*” and Weens and Brown.** Of 
interest for their young age are the five and 
eight year old brothers described by Sch6- 
nenberg;”* both had generalized clubbing of 
the fingers and toes from infancy, chronic 
eczema, hyperhydrosis of the hands and 
feet and an increased serum gamma globu- 
lin. The younger sibling also had had 
swelling of the knees since his second year. 


SIMPLE OR PRIMARY CLUBBING 


Clubbing, which occurs in the various 
forms of osteoarthropathy, is seen also in 
cyanotic congenital heart diseases and as a 
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simple or primary anomaly in otherwise 
normal individuals. The clubbing which 
occurs in cyanotic congenital heart disease 
apparently is very seldom associated with 
periostitis and arthritis'®*? and may be of a 
different nature. Simple may 
be sporadic, familial and hereditary. In- 
heritance is thought to be dominant. The 
clubbing may be generalized or may in- 
volve individual fingers and toes in varying 
degrees.” It may be present at birth but 
more commonly it becomes evident in 
childhood or later life. Once present, it does 
not regress. In some instances, it has be- 
come more prominent during middle age.” 
Increased perspiration of the palms and 
soles is not infrequent. The skin of the 
distal forearms and legs is sometimes 
slightly thickened. It has been stated* 
that in simple clubbing there is no tendency 
toward the development of arthritis or 
periostitis, but exceptions to this rule can 
be found in the literature; these exceptional 
cases have been included in the group of 
patients considered in the preceding sec- 
tion. 


COMMENT 


It appears that the various forms of 
osteoarthropathy, cutis verticis gyrata and 
simple clubbing are very closely related. 
This is suggested by the presence of com- 
mon features, transition forms, and heredi- 
tary factors, already mentioned, and by 
certain observations described in the litera- 
ture. Patients have been described who, in 
the course of a disease capable of giving 
rise to secondary osteoarthropathy, devel- 
oped a typical 
and even a pachydermoperiostosis with cu- 
tis verticis gyrata.’ In at least 1 of these 
patients, the pachydermia disappeared after 
the removal of the primary lesions.’ Sec- 
ondary and idiopathic osteoarthropathy 
have been observed in different members 
of the same family,’ and a number of pa- 
tients with either of these entities had 
relatives affected by simple clubbing or 
simple cutis verticis gyrata.® 974293033 As 
noted previously, patients with congenital 
primary clubbing may develop an osteo- 
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arthropathy in later life. 

All these observations, and the fact that 
the incidence of osteoarthropathy second- 
ary to carcinoma of the jung, bronchiectasis 
or other diseases is probably higher in 
families with clubbing osteoarthropathy 
than in the general population, would sug- 
gest that there may be an inheritable or 
constitutional factor common to all these 
diseases. This possibility was first raised by 
de Séze and Jurmand.*® Apparently, in all 
these patients the soft tissues of the tips of 
the fingers and toes, the periosteum, and 
the periarticular soft tissues of certain 
areas react as a physiopathologic unit. 

The idiopathic form of osteoarthropathy 
seemingly manifests itself spontaneously 
without the need of an excitor, whereas 
in the secondary type, the presence of a 
primary pathologic process seems to be 
necessary to bring out the disease. The 
mechanism by which the precipitating dis- 
ease gives rise to the various manifesta- 
tions of secondary osteoarthropathy is far 
from certain. A list of the various theories 
which have been postulated may be found 
in works by Mendlowitz” and Shapiro.” 

REPORT OF CASES 

Case 1. B.S., (Fig. 14) a Negro girl now 
eight years old, has been followed at the Cin- 
cinnati General Hospital since infancy. Her 
parents and three older siblings are living and 
well and show no clubbing or other abnormal- 
ities. Occasionally, however, the mother com- 
plains of mild joint pain during cold and humid 
weather. The skeletal systems of the mother 
and of an older sister are normal roentgeno- 
graphically. A younger sister, now six and one 
half years old, is affected with the same disease 
(Case 11, Fig. 1B). 

B.S. was admitted to the hospital for the 
first time at four months of age for pertussis. It 
was noted at that time that the fontanels and 
cranial sutures were extremely wide and that 
she had a seborrheic dermatitis of the scalp and 
face. The skin changes had been present for ap- 
proximately one month and the findings in the 
skull had been present since birth. The head 
was otherwise normal in size and shape and 
there was no evidence of increased intracranial 
pressure. A roentgenographic examination of 
the chest and of the entire skeletal system 
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Fic. 1. (4) Case 1 at eight years of age and (B) Case 
II at six and one half years of age. Note swelling of 
knees, ankles, and wrists, clubbing of the fingers 
and toes, and small areas of hyperpigmentation of 
the skin, especially in the legs. 


showed nothing unusual except for the presence 
of very wide cranial sutures and fontanels (lig. 
2, 4 and B). At seven months, her fingers were 
noted to be clubbed. During her ninth month 
she developed a generalized eczema for which 
she was again hospitalized. History at that 
time revealed that she had had an adequate but 
not excessive intake of vitamins. In addition to 
the widely patent cranial sutures and obvious 
clubbing of the fingers and toes, there were 
weeping, infected, eczematoid lesions most 
marked on the face, forehead, scalp and ears. 
The skin over both pretibial areas was in- 
durated and tender. The rest of the physical 
examination was not remarkable. Roentgeno- 
grams of the chest again showed normal lungs, 
heart, and mediastinum. The roentgenograms 


Fic. 2. Case 1. (4 and B) Roentgenograms of the 
skull taken at the age of four months showing 
marked widening of sutures and fontanels sec- 
ondary to delayed bone formation along the 
margins of the calvarial bones. Note also 
sutural bones. 
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lic. 3. Case 1. (4 and B) Long bones of the extremities at the age of nine and one half months showing a 
diffuse periosteal new bone formation. The same bones were entirely normal roentgenographically five and 


one half months previously. 


of the skeletal system revealed considerable 
subperiosteal new bone formation in the shafts 
of all the long bones (Fig. 3, 4 and B). A 
minimal periosteal reaction was also present 
in the clavicles. The sagittal and lambdoid 
sutures were still very wide and contained 
small sutural bones. The mandible was normal. 
At nineteen months of age, she was admitted to 
the hospital for diarrhea and again for bron- 
chitis, bilateral otitis media and an exacerbation 
of the eczema. Following discharge from the 
hospital she did well until the age of two years, 
when she developed a diffuse swelling of both 
knees. A physical examination at that time 
showed that both knees were swollen but not 
tender. Seborrhea was present on the scalp, and 
a lichenified, scaling dermatitis involved the 
back, buttocks, abdomen and antecubital and 
popliteal regions. Roentgenographically, the 
fontanels and cranial sutures appeared narrower 
than previously, but large unossified areas still 
remained in both limbs of the lambdoid suture 
(lig. 4). Evidently, most of the improvement 


Fic. 4. Case 1. Roentgenogram of the skull at the 
age of two years showing residual widening of the 
cranial sutures and large sutural bones. 
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Fic. 5. (4) Hands of Case 1 at the age of eight years and (B) hands of Case 11 at the age of 
six and one half years. Note clubbing of the fingers. 


in the roentgen appearance of the skull was 
due to an increase in the size of the sutural 
bones. The roentgenograms of the rest of the 
skeletal system showed no residual periosteal 
reaction except for a small amount in the cen- 
tral portion of each ulna. However, the diaph 
yses of all the long bones of the extremities 
were wider than normal and their cortices were 
thickened, suggesting that the previously seen 
subperiosteal new bone had become fused with 
the old cortex. A biopsy of the central portion 
of the right tibia revealed normal skin, subcu- 
taneous tissue, muscles and bone; the perios- 
teum showed a proliferating reaction, without 


inflammation. At thirty-three months, the an- 
terior fontanel measured 3X3 cm., while the 
posterior fontanel was barely patent. The 
eczema was clearing. During the ensuing years, 
the fontanels and cranial sutures closed gradu- 
ally but the swelling of the knees remained 
stationary. Between her fourth and eighth year 
she suffered several bouts of pain, tenderness 
and increased swelling of both knees, lasting 
two or three days. These attacks took place 
mainly during inclement weather and, usually, 
were heralded by a respiratory infection and 
accompanied by a low grade fever. In the inter- 
val she was asymptomatic. 
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lic. 6. Case 1. (4, B and C) Long bones of the extremities at the age of eight years. Normal long bones 
except for minimal periosteal new bone formation in the distal third of the ulna, which was probably of 


recent onset. 


The last admission to the hospital, at the age 
of eight years, was precipitated by one of these 
attacks with involvement of both knees and, 
for the first time, also the ankles. All her so- 
matic measurements were between the tenth 
and twenty-fifth percentile, and her mental 
development was normal. The degree of club- 
bing present at that time is illustrated in Fig- 
ure 54. The skin showed no residual eczema, 
but areas of hyperpigmentation were present, 
especially on the legs. The soft tissues of the 
pretibial regions were slightly indurated. The 
knees and ankles were swollen and moderately 
tender. A small effusion was detectable in both 
knee joints. The palms and soles exhibited a 
distinct hyperhydrosis. Roentgenograms of the 
skull (Fig. 7), chest and long bones showed no 
abnormalities, except for a minimal subperios- 
teal new bone formation in the distal third of 


Fic. 7. Case 1. Lateral view of the skull at the age of 
eight years showing no unusual finding. 
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Fic. 8. Case 11. (4 and B) Roentgenograms of the skull at the age of seven months. 
Note widening of the cranial sutures and sutural bones. 


each ulna, laterally (Fig. 6, 4—-C). All the long 
bones, including those of the knees and ankles, 
were normally tubulated and had normal con- 
tours, texture and mineral content. Aspiration 
of the knee joints yielded approximately 15 cc. 
of fluid. The fluid from the left knee was blood 
tinged and contained 3,350 white blood cells 
and 240,000 red blood cells/cu. mm. The 
fluid from the right knee was thick and yellow 
and contained 14,000 white blood cells/cu. 
mm. with 64 per cent mononuclear and 36 per 
cent polymorphonuclear cells. The protein 
content of the fluid obtained from both knee 
joints was 2,900 and the sugar content was 
go-100 mg. per cent. Both fluids were sterile. 
A synovial biopsy revealed microscopic evi- 
dence of chronic synovitis. 

Multiple other clinical and laboratory in- 
vestigations were performed during the various 
hospitalizations. Repeated tuberculin and his- 
toplasmin skin tests, Kahn reactions, electro- 
cardiograms, sickle cell preparations and uri- 
nalyses always gave negative results. The 
hemoglobin and red blood cell count were con- 
stantly slightly decreased. The platelets, white 
blood cells, and differential distribution of the 
white blood cells were always within normal 
limits, except for a leukocytosis of 20,000 per 
cu. mm., with a lymphocytosis of 70 per cent, 
during the first two admissions. A bone marrow 
smear at the age of ten months showed no ab- 
normalities. The blood urea nitrogen, creati- 
nine, uric acid, calcium, phosphorus, alkaline 
phosphatase, total proteins, albumin, bilirubin, 


carotinoids, vitamin A, total lipids and cho- 
lesterol never showed any significant variation 
from normal values, except for an alkaline 
phosphatase of 30 Bodansky units at nineteen 
months of age, which was again normal a month 
later. Throughout the period of observation, 
the corrected sedimentation rate (Wintrobe) 
always ranged between 31 and 36 mm. in one 
hour. The zinc sulfate turbidity was consist- 
ently increased. The thymol turbidity and 
cephalin-cholesterol flocculation were increased 
in the first two admissions but negative sub- 
sequently. The total serum globulins, in the 
various hospital admissions, ranged between 
3.4 and 4.3 mg. per cent, with a gamma fraction 
ranging between 1.4 and I.93 mg. per cent. 
Several L.E. preparations, an ASO titer deter- 
mination, and a latex fixation test during the 
last admission were normal. 


Case 1. J.S., (Fig. 1B) sister of Case 1, was 
admitted for the first time to the Cincinnati 
General Hospital at the age of seven months 
for eczema, of six weeks’ duration, and an ap- 
parently painful swelling of the extremities, of 
three weeks’ duration. A clubbing of the fingers 
and toes was first noticed two weeks prior to 
admission. Her height, weight, and head cir- 
cumference were within normal limits. The 
fontanels and all the cranial sutures were ab- 
normally wide. No signs of increased intra- 
cranial pressure could be detected. A scaling 
eczematoid dermatitis was present over most 
of her body but was most marked in the diaper 
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areas; the scalp was not involved. The soft tis- 
sues of the forearms and legs were thickened 
but showed no pitting or tenderness. The re- 
mainder of the physical examination was not 
contributory. The tuberculin and histoplasmin 
skin tests and the Kahn reaction were negative. 
A urinalysis revealed a trace of albumin and an 
occasional white blood cell. The hemoglobin 
was 12 gm. per cent. The white blood cell count 


Fic. 9. Case 1. (4, B and C) Long bones of the ex- 
tremities at the age of seven months showing 
diffuse periosteal new bone formation, 
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Fic. 10. Case 11. Roentgenogram of the skull at the 
age of six and one half years showing no abnor- 
malities except for a residual oval bony defect in 
the left limb of the lambdoid suture. 


was 9,500 per cu. mm., with a normal differen- 
tial distribution. The hematocrit was 33 per 
cent. The corrected sedimentation rate (Win- 
trobe) was 26 mm. in one hour. The electro- 
cardiogram was normal. The serum calcium, 
phosphorus, and alkaline phosphatase were 
within normal range. The serum vitamin C 
content was 0.3 mg. per cent fasting and 0.6 mg. 
per cent four hours after an intramuscular in- 
jection of 200 mg. of ascorbic acid. The roent- 
genograms of the skull showed a severe widen- 
ing of the sutures and fontanels and the pres- 
ence of many sutural bones, posteriorly (Fig. 
8, 4 and B). The shafts of all the long bones of 
the extremities showed a considerable amount 
of subperiosteal new bone formation (Fig. 9, 
A-C). A mild periosteal reaction was also pres- 
ent in the clavicles. The rest of the skeletal sys- 
tem, and in particular the mandible, was not 
unusual. The heart and lungs were normal 
roentgenographically and fluoroscopically. Fol- 
lowing discharge from the hospital, the derma- 
titis and the swelling of the extremities regressed 
gradually. At thirteen months of age the derma- 
titis was found to be limited to a small area on 
the right thigh. At that time, the cranial sutures 
and fontanels were still abnormally wide and 
the clubbing was even more conspicuous than 
previously. 

At the age of four and one half years, she was 
brought to the outpatient department of the 
hospital because of fever and joint pain and 
swelling of a few days’ duration; these symp- 
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Fic. 11. Case u. (4, B and C) Long bones of the extremities at the age of six and one half years. The bones 
are well tubulated and mineralized and show no residual periosteal new bone formation. 


toms had appeared seven days after a booster 
injection of diptheria-pertussis-tetanus anti- 
gens. Her mental and physical development 
was normal. The fontanels and cranial sutures 
were no longer patent. A nontender effusion 
was present in both knee joints and the pre- 
tibial area and the feet were swollen. 

In the ensuing two years, the patient gradu- 
ally developed a mild chronic swelling of the 
periarticular soft tissues of the knees and ankles, 
and she suffered recurrent episodes character- 
ized by pain and further swelling in these joints. 
The attacks were identical in all respects to 
those described in the sister. Between attacks 
the child was entirely asymptomatic. A re- 
examination at six and one half years of age 
showed that the positive physical findings were 
limited to the extremities. The fingers (lig. 5B) 
and toes showed a definite clubbing, and the 


periarticular soft tissues of the knees and ankles 
were mildly swollen. The palms and _ soles 
exhibited increased perspiration. The skin 
showed small areas of hyperpigmentation, es- 
pecially in the legs. Roentgenographically, the 
skull was normal, except for a small oval radio- 
lucent defect in the left limb of the lambdoid 
suture (Fig. 10). The heart, lungs, and pleural 
spaces were normal, as were the long bones of 
the extremities (Fig. 11, 4—-C), the thoracic 
cage, pelvis, and spine. The tufts of the distal 
phalanges of the hands were well formed, 
whereas those of the distal phalanges of the 
feet were small and pointed as in the sister. 


DISCUSSION 


The clinical history and findings of the 2 
siblings reported in this paper were prac- 
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tically identical. Both patients showed con- 
genital enlargement and delayed closure of 
the cranial sutures and fontanels, a bout of 
severe subperiosteal new bone formation 
involving the diaphyses of the long bones of 
the extremities, and to a lesser degree the 
clavicles, lasting throughout the second 
half of the first year of life and the entire 
second year, an eczematoid dermatitis coin- 
cident with the periosteal reaction, club- 
bing of the fingers and toes, which became 
apparent during the sixth month of life, 
and a chronic swelling of the knees, and 
later also of the ankles, which started be- 
tween the second and fifth year and which 
was soon followed by recurrent attacks of 
pain and increased swelling in these joints. 

There is probably little doubt that the 
over-all clinical picture presented by these 
2 patients was that of familial idiopathic 
osteoarthropathy without pachydermia. Un- 
usual features in both instances were the 
bouts of periosteal reaction and simultane- 
ous eczema in early life, and the congenital 
developmental changes in the skull. A re- 
view of the material in the available litera- 
ture on clubbing osteoarthropathy has 
failed to reveal any patient in whom find- 
ings in early life identical to these were 
described. A full explanation for these fea- 
tures cannot be given at the present time, 
but the possibility is suggested that they 
were early manifestations of the trait of 
the clubbing osteoarthropathy syndrome, 
which in both instances did not become 
obvious until later. 

The simultaneous occurrence of eczema 
and hyperostosis probably indicates that 
these two features were related, but whether 
they developed independently (spontane- 
ously or as a result of some unknown noxa), 
or whether the eczema precipitated the 
bone changes is not known. As mentioned 
previously, eczema is not uncommon in, 
and may be a manifestation of, the syn- 
drome of osteoarthropathy. 

As regards the skull changes, the possi- 
bility that they too were part of the disease 
derives some support from the appearance 
of the skull roentgenograms of the 2 broth- 
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ers reported by Schénenberg.”® The repro- 
ductions of these skull roentgenograms 
present features which strongly suggest a 
delayed mineralization of the cranial su- 
tures and fontanels and which show mul- 
tiple sutural bones not unlike those de- 
scribed in our patients. 

If future observations will confirm these 
assumptions, then idiopathic osteoarthrop- 
athy will have to be considered as an 
additional, although rare, cause for con- 
genital widening and delayed closure of 
cranial sutures and fontanels, and for corti- 
cal hyperostosis in infancy and early child- 
hood. 

SUMMARY 


The subject of osteoarthropathy is briefly 
reviewed and case histories of 2 female 
Negro children (siblings) atfected by idio- 
pathic osteoarthropathy are presented. 

In addition to the usual features of the 
disease, both patients showed marked con- 
genital enlargement and delayed closure of 
the cranial sutures, and had bouts of severe 
periostitis and eczema in infancy and early 


childhood. 


Guido Currarino, M.D. 
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The New York Hospital 
525 East 68th Street 
New York 21, New York 
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HYPERCALLOSIS IN OSTEOGENESIS IMPERFECTA* 


By ENRIQUE SCHWARZ, M.D.+ 


CHICAGO, ILLINOIS 


multiple fractures present in cases 
of osteogenesis imperfecta heal as a 
rule with normal formation and resorption 
of callus in spite of the known deficiency of 
subperiosteal osteoblasts in this condition. 
The occasional development of massive 
callus in these patients cannot be satisfac- 
torily explained. Excessive reaction of bone 
sometimes occurs with formation of ma- 
terial consisting of fibromucoid tissue first 
and hypercellular bony trabeculae later. 
The histologic picture may be mistaken for 
that found in osteogenic sarcoma, and has 
been thoroughly described by Baker.? 

Few cases are found in the literature after 
the original case reported by Battle and 
Shattock* in 1908. Nevertheless, it is impor- 
tant to recognize this condition as it has 
been frequently mistaken for malignancy. 
Several patients reported have been sub- 
jected to radiation therapy or amputation 
following a diagnosis of sarcoma, although 
it is known that the occurrence of a true 
neoplasm on a fracture site is very rare,’ 
and only a few cases of sarcoma occurring 
in osteogenesis imperfecta are found in the 
literature.® 


CLINICAL AND ROENTGEN FEATURES 
Exuberant formation of callus can occur 
spontaneously, following minimal trauma 
or after a fracture in a patient known to 
suffer from osteogenesis imperfecta. The 
femur is commonly affected and a firm mass 
develops accompanied by local heat, ten- 
derness and redness. Fever, leukocytosis 
and elevation of the sedimentation rate can 
occur while callus is forming in the early 
phase of this condition. The fever and local 
signs observed in these cases suggest, at 
times, the presence of an osteomyelitic 
process.!. The blood chemistries reveal 


normal values of calcium and phosphorus, 
and the alkaline phosphatase can some- 
times be elevated due to the presence of 
recent fractures. 

A classic history of osteogenesis imper- 
fecta of the so-called postnatal, nonfamilial 
type is obtained from these patients. De- 
formities of the limbs are commonly found 
and blue sclerae may be present. 

A large amount of callus formation can 
be detected roentgenographically soon after 
the discovery of the swelling of the affected 
limb, or four to six weeks after a fracture is 
sustained. Rapid growth of callus ensues 
and a large osseous mass can then be seen 
expanding in all directions and bulging out 
on one or both sides of the shaft of the bone. 
The dense, sometimes structureless mass 
tends to comprise a large portion of the 
affected shaft, simulating the roentgen 
features of osteogenic sarcoma (Fig. 1, 4 
and 

A common finding in these patients is the 
presence of bony excrescences along the 
shafts of the long .bones resembling ex- 
ostoses (Kig. 2). These are said to occur in 
about 50 per cent of cases.’ Fine spicules 
can also be seen, particularly at the shafts 
of the radius and ulna at the level of the 
interosseous borders. These may occasion- 
ally fuse, producing synostosis between the 
two bones.* 

A peculiar type of deformity of the elbow 
with dislocation of the radial head may also 
be noted (Fig. 3), as well as general osteopo- 
rosis and other roentgen features typical of 
osteogenesis imperfecta. 

The large osseous mass sometimes re- 
mains unchanged for a long period of time, 
but not infrequently it regresses slowly and 
eventually may disappear without any 
specific treatment. 


* From the Department of Radiology, College of Medicine, University of Illinois, Chicago, Illinois. 
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Fic. 1. (4) A large osseous mass is seen involving most of the shaft of the right femur of an eighteen year 
old boy with osteogenesis imperfecta. Numerous fractures sustained in other areas since birth have healed 
in a normal fashion. No recent history of trauma was obtained. (B) The reticular appearance of the bony 
mass can be seen in this roentgenogram. A presumptive diagnosis of osteosarcoma was made. Biopsy 
revealed changes consistent with abnormal repair of callus. 


DISCUSSION 


Fontaine and his co-workers’ believe that 
the hypercallosis is due to bone metaplasia 
originating at the site of trauma from local 
hemorrhage, with blood transforming into 
osseous material. The presence of the bony 
excrescences is explained by these authors 
as the result of localized detachment of the 
periosteum by small hematomas, with 
subsequent bone formation. Nevertheless, 
excessive local hemorrhage and subperios- 
teal hematomas have not been found in 
biopsies taken in these cases; and in some 
instances the hypercallosis occurs spon- 


taneously without preceding injury. 
Although there seems to be a definite 
relationship between hypercallosis and 
osteogenesis imperfecta, the exact nature of 
the condition has not been clarified. The 
presence of hypercalcemia in the early stage 
of this condition has been recently reported 
in one case,® and was thought to be a signifi- 
cant feature worthy of further research 
studies. Although an unusual finding for 
patients with osteogenesis imperfecta, the 
presence of hypercalcemia could not ac- 
count for simultaneous fractures occurring 
at other sites and healing in a normal 
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lic. 2. Roentgenogram of the left femur of the same 
patient shown in Figure 1. Several excrescences 
along the shaft are noted; these were also present 
in other long bones. 


fashion without excessive formation of 
callus.§ 

It seems that a tendency to compensate 
in volume for the poor osteoblastic function 
and the faulty quality of the bones by mas- 
sive callus formation exists in these pa- 
tients. The deformity of the elbow, occur- 
ring in about 25 per cent of cases, could be 
explained as due to shortening and bowing 
of the ulna, producing dislocation of the 
radial head. It is puzzling to see this type of 
deformity in patients with hypercallosis 
and not in other cases of osteogenesis 
imperfecta. 


SUMMARY 


Hyperplastic, massive formation of callus 
can occur in cases of osteogenesis imper- 
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Fic. 3. Roentgenogram of the left forearm demon- 
strates the dislocation of the radial head. This de- 
formity was present in the opposite elbow and 
represents a common finding in patients with 
hypercallosis. 


fecta and may be mistaken for malignancy. 
The clinical, histologic and roentgeno- 
graphic features of this condition are difh- 
cult to differentiate from those occurring in 
sarcoma, but its recognition is important in 
order to avoid surgical intervention. The 
presence of a large osseous mass at the shaft 
of a long bone of a patient with osteogenesis 
imperfecta should be suggestive of hyper- 
callosis. Other common features found in 
these cases are: peculiar deformity of the 
elbows with dislocation of the radial head, 
and multiple osseous excrescences at the 
shafts of the long bones. The nature of this 
rare process has not yet been clarified. 


840 S. Wood Street 
Chicago 12, Illinois 
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SKULL CHANGES IN CHRONIC IRON 
DEFICIENCY ANEMIA* 


By JOHN E. MOSELEY, M.D. 


NEW YORK, NEW YORK 


HARACTERISTIC changes in the 

skull have long been recognized in the 
congenital hemolytic anemias in infancy 
and childhood. In these disorders there is 
increased proliferation of hemopoietic tis- 
sue in the skull with resultant widening of 
the diploic space. The outer table is dis- 
placed externally and is often thinned. In 
some cases it is completely atrophied. 
Occasionally the diploic trabeculae assume 
a position perpendicular to the inner table 
presenting a radial pattern which, when 
advanced, is referred to as a hair-standing- 
on-end appearance. Catfey” has pointed out 
the usual absence of involvement of the 
occipital squamosa inferior to the internal 
occipital protuberance. 

In 1958 Lie-Injo,> reporting from Dja- 
karta, described similar changes in a twelve 
year old Indonesian girl with chronic iron 
deficiency anemia. More recently Shahidi 
and Diamond® have reported identical 
changes in the skulls of 3 white infants, 2 of 
them twins, all of whom suffered from iron 
deficiency anemia. Their patients were 
eight and twelve months of age. 

The purpose of this communication is to 
describe skull findings, similar to those con- 
sidered characteristic of the congenital 
hemolytic anemias, occurring in a three 
vear old Puerto Rican male with chronic 
iron deficiency anemia. 

REPORT OF A CASE 

This was the third admission of a three year 
old Puerto Rican male who was hospitalized for 
further evaluation of a possible Sturge-Weber 
syndrome. 

The child had been born at term at another 
hospital after a normal pregnancy and delivery. 


At birth he was found to have diffuse port wine 
staining over the scalp, face, upper trunk, lower 


back and both lower extremities. At the age of 
one and one-half months he developed right 
sided Jacksonian seizures. His first two hospi- 
talizations (one and one-half and three months 
of age) were diagnostically inconclusive despite 
numerous laboratory studies and procedures in- 
cluding pneumoencephalography,  electroen- 
cephalography, cerebral arteriography and 
spinal taps. It was felt, however, that the find- 
ings were not inconsistent with the Sturge- 
Weber syndrome or some other cerebral vascu- 
lar defect. Between the second and third ad- 
missions the patient was observed periodically 
in the outpatient department. His convulsions 
were partially controlled with dilantin and 
phenobarbital but there was marked mental re- 
tardation. He could not sit up or stand and he 
did not talk. He would not take any solid or 
semi-solid foods, his diet consisting almost ex- 
clusively of milk. 

On this admission the child was found to be 
poorly developed, although fairly well nour- 
ished. The eyes did not follow light and the 
pupils did not respond to light. The sclerae 
showed a bluish-black discoloration. The fundi 
were not visualized. The port wine stain was 
again noted extending over a large portion of 
the head, trunk and extremities. The abdomen 
was soft and scaphoid, and the liver was pal- 
pable 3 cm. below the costal margin. The head 
was large with prominent bossing of the frontal, 
parietal and occipital bones. 

Repeated blood studies showed hemoglobins 
of 6.1, 7.5, 7.2, 7.0 and 6.1 gm. per cent. There 
was marked hypochromia. The red blood cells 
were microcytic. Coombs’ and sickling tests 
were negative. Hemoglobin study showed only 
A hemoglobin. There was only an insignificant 
trace of fetal hemoglobin. Alkaline phosphatase 
was 11.1 King-Armstrong units; calcium 9.3 
mg. per cent; phosphorus 4.8 mg. per cent. 
Sternal marrow aspiration showed a marked 
erythroid hyperplasia. No iron could be dem- 
onstrated in the marrow. 

A skeletal roentgen survey showed some de- 


* From the Department of Radiology, The Mount Sinai Hospital, New York, New York. 
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Fic. 1. Lateral roentgenogram of the skull at the 
age of three years. The diploic space is widened and 
the parietal trabeculae show a fine radial pattern. 
The outer table is atrophic and there is a general- 
ized granular osteoporosis. The inferior segment of 
the occipital squamosa is free from involvement, 
probably because there is normally no marrow in 
this portion of the bone. 


mineralization of the bones of the extremities 
consistent with osteoporosis due to relative dis- 
use and to hypervascularity related to the 


Fic. 2. Lateral roentgenogram of the skull made at 
the age of twenty months. There is marked widen- 
ing of the diploic space in the frontal, parietal and 
occipital bones. The widening is at the expense of 
the outer table which is displaced externally and 
is atrophic. The generalized diploic widening does 
not involve the inferior segment of the occipital 
squamosa below the internal occipital protuber- 
ance. 
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hemangiomata. The cortices of the short tubu- 
lar bones of the hands were thinned but there 
was no loss of normal contours of these bones. 
In the skull there was marked widening of the 
diploic space in the frontal, parietal and occipi- 
tal bones with tapering at the edges (Fig. 1). 
In the parietal bone the diploic trabeculae 
showed a fine radial pattern perpendicular to 
the inner table. Roentgenograms made in the 
outpatient department one and a half years pre- 
viously had shown similar changes but with- 
out any tendency to radial striation of the 
trabeculae (Fig. 2). Skull roentgenograms made 
on the first two admissions were reviewed. 
Those made at the age of three months as part 
of a pneumoencephalographic study showed 
early widening of the diploic space in the frontal 
bone (Fig. 3). At that time there were no ab- 
normalities of the bones of the extremities. 

After a review of the clinical and laboratory 
findings, the diagnosis of Sturge-Weber syn- 
drome and iron deficiency anemia was made. 
The patient was put on iron therpy (imferon) 
and showed a definite reticulocytic response and 
an increasing hemoglobin level when discharged 
from the hospital. 


DISCUSSION 


The presence of an iron deficiency anemia 
in this three year old child was indicated by 
the prompt response of the hypochromic 
microcytic anemia to iron therapy. Hemo- 
globin studies showed no pathologic hemo- 
globin and only an insignificant trace of 


Fic. 3. The skull at the age of three months shows 
early widening of the diploic space in the frontal 
bone. 
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fetal hemoglobin. No iron was found in the 
sternal marrow, which was hyperplastic. 

It is considered that the iron deficiency 
resulted from a diet which consisted almost 
exclusively of milk. The 3 cases reported by 
Shahidi and Diamond‘ also suffered from a 
consistently poor intake of solids and semi- 
solids and the diets consisted mainly of 
milk. In the twelve year old Indonesian 
patient reported by Lie-Injo,®? the iron 
deficiency anemia was believed to have 
resulted from chronic loss of blood from the 
intestinal tract due to hookworm infesta- 
tion. The child’s diet was considered to 
have been adequate. 

Skull changes similar to those occurring 
in the congenital hemolytic anemias have 
also been reported in other conditions 
accompanied by erythroid hyperplasia. 
Ascenzi and Marinozzi! described such skull 
findings in 2 girls, aged three and one-half 
and six years, with cyanotic congenital 
heart disease and secondary polycythemia. 
In the three and one-half year old child the 
cardiac malformation was that of pulmo- 
nary atresia with an interatrial septal 
defect. In the six year old girl there was a 
tetralogy of Fallot. At autopsy both skulls 
showed marked erythroid hyperplasia of 
the marrow with widening of the diploic 
space similar to that seen in Cooley’s 
anemia, sickle cell disease and familial 
hemolytic icterus. Erythroid hyperplasia in 
cyanotic congenital heart disease is due to 
the hypoxemia resulting from the circula- 
tory shunts. Dykstra and Halbertsma* have 
reported skull changes of the same kind ina 
twelve vear old patient with polycythemia 
vera. 

The skull changes found at the age of 
three months in this patient represent the 
first such changes to have been described at 
such an early age. It is noteworthy that at 
this age there were no long bone changes 
that were considered significant. Of the 4 
previously reported cases of skull changes 
in iron deficiency anemia, none showed any 
abnormality of the bones of the extremities. 

In Cooley’s anemia, on the other hand, 
the marrow changes tend to be more con- 
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spicuous and are more consistently found in 
the long and short tubular bones, particu- 
larly in the metacarpals and distal femora. 
Changes are often manifest in the extremi- 
ties when none are present in the skull but 
we have not seen skull changes in the 
absence of tubular bone alterations in 
infants and young children. After puberty, 
when the lesions in the tubular bones re- 
gress, involvement of the central skeletal 
segments, as well as the skull, may persist 
and increase. 

We are not able to interpret with cer- 
tainty the significance of the changes in the 
hands of this three year old child because of 
the vascular abnormality involving the 
regional soft tissues. Holt,’ however, states 
that he has seen a case of iron deficiency 
anemia with long bone as well as skull 
changes. Shahidi and Diamond,’ comment- 
ing on the absence of long bone changes in 
their patients, suggest that by the time iron 
deficiency anemia appears in the infant the 
cortices of the long bones are firm enough to 
resist marrow expansion. Those of the 
cranium offer no resistance. 

Whatever the responsible factors may be, 
the few recorded cases of skull changes in 
iron deficiency anemia appear to differ from 
Cooley’s anemia in that they show remark- 
able skull changes without any significant 
alterations of the tubular bones. Larger 
numbers of cases of iron deficiency anemia 
will have to be studied, however, before this 
ditference can be considered a general rule. 


SUMMARY 


Skull changes similar to those character- 
istic of the congenital hemolytic anemias 
are described in a three year old male child 
with iron deficiency anemia. The earliest 
changes were demonstrable at the age of 
three months. 

In this condition skull changes appear to 
occur in the absence of any significant long 
bone alterations. This is unlike the findings 
in Cooley’s anemia, in which lesions of the 
long and short tubular bones always accom- 
pany skull changes in infants and young 


children. 
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Attention is called to the fact that identi- 
cal skull changes have been reported in 
cyanotic congenital heart disease and in 
polycythemia vera. 


Department of Radiology 
The Mount Sinai Hospital 
New York 29, New York 
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THE LATERAL CRANIAL SILHOUETTE 
IN MONGOLISM* 


By F. S. SEWARD, A. F. ROCHE, and S. SUNDERLAND 


MELBOURNE, AUSTRALIA 


OME clinicians regard posterior flatten- 

ing of the head to be helpful in confirm- 
ing the diagnosis of mongolism. This 
investigation was undertaken because the 
literature reveals frequent repetition of 
such opinions without attempts to evaluate 
their accuracy and because descriptions of 
the shape of the anterior portion of the 
cranium differ widely. 

REVIEW OF THE LITERATURE 

The forehead in mongolism has been 
described as normal (Greig’), normal except 
for prominent frontal eminences (Brous- 
seau’), fattened anteroposteriorly (Suther- 
land), square (Talbot'®), high at the age of 
one vear (Benda’), and with “the lower part 
of the fore-head . . . on a plane posterior to 
that of the upper” (Muir'’). 

Opinions concerning the form of the 
posterior portion of the cranium also vary. 
Some describe constant marked flattening 
(Shuttleworth, Talbot,'® Brousseau,’ Gos- 
man‘), but Still!’ has made a less definite 
statement that “the occipital region tends 
to be flattened, so that the back of the head 
loses its rounded contour.’’ Levinson, 
Friedman and Stamps’ reported posterior 
fattening in 41 of 50 cases while Benda? 
stated that it was usually present at the age 
of one year. 

Other reports, however, (Muir,'? Suther- 
land, Garrod and Langmead® and The 
British Medical Fournal*) make it clear that 
such flattening may be absent, while Greig* 
reported that no posterior flattening was 
present in the 3 skulls he described. He 
concluded that “it seems as if the difter- 
ences made by the soft parts had been 
underestimated, and if the filling up by the 
nuchal muscles and the fleshiness over the 


zygomata had not been appreciated.” In 
fact, Greig reported that in one skull ‘“‘the 
posterior segment seems disproportionately 
capacious.” 


MATERIAL AND METHODS 


Although attempts have been made to 
position mongoloid children in a Bolton- 
Broadbent cephalometer (Broadbent’), dif- 
ficulties are associated with their manage- 
ment and only a few roentgenograms were 
suitable for metric analysis. The lateral 
silhouette has been measured in standard- 
ized roentgenograms of 11 boys (ranging in 
age from two years to five years) and in 
those of 11 adult males and 11 adult fe- 
males. 

Because of the small number of roent- 
genograms, it was considered desirable to 
measure the form of the cranium as a whole 
rather than the form of its component 
bones. This decision was prompted by the 
finding of Pearson and Davin" that “the 
variability of the skull as a whole is less 
than that of its component bones.” 

On each tracing of a roentgenogram, a 
perpendicular to the Frankfort horizontal 
plane was drawn through basion. The mid- 
point of this perpendicular was called ‘“C”’ 
and radii were drawn from this point to the 
external cranial margin. The first radius 
was drawn parallel to the Frankfort hori- 
zontal plane and succeeding measure- 
ments were taken along radii at angles of 
30° to the preceding one (Fig. 1). All 
measurements along the radii have been 
expressed as percentages of the cranial 
height through basion to allow direct com- 
parison between the shapes of skulls of 
different sizes. In addition, the maximum 
cranial length was recorded parallel, and 


* From the Department of Anatomy, University of Melbourne, Melbourne , Australia. This work was supported financially by a grant 


from the Mental Health Research Fund. 
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TaABLe I 


MEANS AND STANDARD DEVIATIONS FOR THE MEASUREMENTS ON CEPHALOMETRIC ROENTGENOGRAMS 
(5+ means “round up” and 5— means “round down’’) 


Anterior Radii Posterior Radi | 
Height | Length 


NAG 66.47 66.01 59-59 $2.17 | | 05.04 67.69 *| 60.84 | 148.82 | 199.00 
4-55—| 4-75—| 3-93 1.93 4-10 -50— 


n 
> 
te 
| 


NA 9 66.27 64.80 §8.95+] 51.38 | 59.47 | 65.66 | 69.04 | 61.21 | 141.64 188.45+ 
2 2.18 1.80 | 4:50) Giese | 4.52 6.17 


| 67.41 67.08 | 60.7§5—| 52.14 | §7.21 | 62.31 66.25—| 60.55—  140.45+| 184.82 


3.06 1.61 5.04 6.65+| 6.42 | 3.88 7 6.34 
| 

MA 9 67.10 | 66.50 | 60.93 §2.22 | 56.43 | 62.3 65.17 60.83 134.27 173.82 
| 4.56 | 4.00 | 1.77 98 | 5.28 | 5.92 | 5.25—-| 4.50 | 7.10 | 10.5 
64.71 $9.56 §1.94 | §9.08 | 64.1§—| 66.49 61.45—| 146.46 190.73 
3.06 3.12 1.79 0.84 3.52 | | 3.67 4.24 

MC¢ 61.00 62.26 | 58.88 1. 57 $0: | 63.638 60.47 131.36 167.27 
30 5.66 | 5.62 


4.12 4-39 1.47 4.01 3-4! | 


N=normal; M=mongoloid; A=adult; C=child. 
Height and length have been recorded in millimeters and all other measurements have been expressed as a percentage of the cranial 
height through basion. 


the maximum cranial height at right angles, FINDINGS 
to the Frankfort horizontal plane. Similar 
measurements were made on matching 
groups of roentgenograms of normal indi- 


The measurements have been analyzed 
by Dr. R. T. Leslie of the Statistics Depart- 
ment of the University of Melbourne and 


viduals. the method employed is described in the 
a Appendix to this paper. The means for the 
ee | ron measurements are recorded in Table 1. 
Table 11 records the “F’’ values obtained 
from the discriminant analyses between 
2 \ - oe 
—— \ groups of these radii lying near each other. 
5 \ 
| 
/ \ Taste II 
8 { Na 
4 i | ) Anterior | Posterior Height and 
\ \ 437 | | 2,46 44. 
NAdvMAd@ 0.77 2.05 16.7"" 
J } ~ | 2 
Fic. 1. The method used to measure the lateral! NA vMA¢ 
| 3.04 0.78 | 79.4 


cephalometric roentgenograms. Ba = basion; KH = 
Frankfort horizontal plane; C=mid-point of the d.f.=degrees of freedom; N=normal; M=mongoloid; 
cranial height through the basion perpendicular to A=adult; C=child; v=compared with; += possibly significant 
FH; Na=nasion, difference; ++ =significant difference. 
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In Table 111 are recorded the “t”’ values for 
those measurements of which the “F”’ value 
was significant or nearly so. Superimposed 
average lateral cranial silhouettes reduced 
to the same cranial height are illustrated in 
Kigure 2, 4, B and C. 

There were no significant differences in 
the relative proportions of the cranium 
between the groups compared, except that 
the relative C-nasion distance is just signifi- 
cantly larger (5 per cent level) in the nor- 
mal than in the mongoloid boys. Mongoloid 
adult males and females and mongoloid 
boys, however, have significantly smaller 
absolute cranial lengths and heights than 
normal individuals of similar age and the 
same sex. The “‘t”? values, which are re- 
corded in Table 111, are greater for absolute 
cranial length than absolute cranial height 
and, while no precise significance can be 
attached to them, they do reflect the 
marked differences between the normal and 


Normal Adult. Males 


Mongoloid Adidt Males ~~ - 


Mongoloid Boys - - -- 
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Taste III 


«ey? 


t VALUES FOR THOSE RADII IN WHICH THE F 
VALUE IN THE DISCRIMINANT ANALYSIS 
FOR THE GROUP IS SIGNIFICANT 
OR NEARLY SIGNIFICANT 


Groups Compared | Height | Length 

NA? v MA9 2.gt | 3.98t 

| 12.93¢+ 


Anterior Radii 
C_Na fe) I 2 


2.00 0.73 0.67 


N=normal; M=mongoloid; A=adult; C=child; v=com- 
pared with; += possibly significant difference; ++ = significant 
difference. 


the mongoloid groups in respect to both 
mean absolute cranial height and length. 

While this statistical analysis has indi- 
cated that mongoloid boys have a relatively 


Vormal Adult Females 


fongoloia Adult Females 


Fic. 2. (4, Band C) Superimposed average 
lateral cranial silhouettes reduced to the 
same cranial height. 
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short C-nasion distance compared with 
normal boys, it is significant at the § per 
cent level only and since it is occurring as 
one among 24 possible calculations it may 
be due to chance. 


DISCUSSION 

The failure of the statistical analysis to 
show significant differences between the 
normal and mongoloid groups may be due 
to one of three factors—the sample may be 
too small to demonstrate a small real differ- 
ence, the variability between individuals 
may be sufficiently great to obscure a small 
real difference or no real difference may be 
present. It must be stressed, however, that 
a consideration of the size of the sample, 
together with the individual variation 
present, makes it clear that any real change 
visible clinically should have been detected. 

Opinions differ among earlier workers as 
to whether any posterior cranial flattening 
is present in mongolism. Several who have 
examined the living have reported such an 
appearance but no such change has been 
noted in dried skulls. During this investiga- 
tion no marked flattening of this region has 
been detected. The possibility that the soft 
tissue contour in this area may show some 
flattening was not studied. Any such flat- 
tening cannot be pathognomonic of mon- 
golism since it was found by Bean and 
Speidel! in 9 per cent of normal adult North 
American males. 


SUMMARY 


i. The shape of the cranium in white 
Australian mongoloids has been analyzed 
by measurements on standardized roent- 
genograms of 11 boys, 11 adult males and 
11 adult females. These were compared 
with similar measurements on matching 
groups of roentgenograms of normal indi- 
viduals. 

2. A statistical analysis shows that the 
forehead may be unusually convex in mon- 
goloid women and the C-nasion distance 
may be short in mongoloid boys. These 
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differences to 
chance. 

3. In all mongoloid groups the total 
cranial height and length were significantly 
below normal values. 

4. No departure from normal in the 
contour of the posterior portion of the 
cranium was detected. 


A. F. Roche, M.B., B.S., Ph.D. 
Department of Anatomy 
University of Melbourne 
Parkville N.2, Victoria 
Australia 


may, however, be 
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during the course of this investigation, particu- 
larly Dr. R. T. Leslie of the Statistics Depart- 
ment of the University of Melbourne and the 
staff of the Anatomy Department. 


APPENDIX 
By R. T. LESLIE 


The comparison of the cranial silhouettes 
of two groups comes mathematically to 
examining differences between two plane 
closed curves. Several parameters of each 
curve would have to be estimated to deter- 
mine the curve best fitting the observed 
silhouette, and the physical interpretation 
of such parameters would have to be deter- 
mined. Moreover, the standard errors of the 
estimates would be required in order to 
compare two silhouettes. The alternative 
method, that of discriminant analysis 
adopted in this paper, avoids the difficulties 
of the former approach, and yields results 
which can be interpreted directly in terms 
of the anatomic quantities measured. Such 
questions as “flattening of the posterior 
region” can be examined by comparison of 
the radii in the two series of skulls without 
the intermediary of fitted curves. 

There appeared to be no strong objection 
to considering separately the anterior and 
posterior regions of the skulls. It should be 
noted that the conclusions reached will 
depend on the figures being compared. If 
direct measurements are used, absolute 
difference in size will be compared between 
series. If, however, indices are used which 
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have already been made relative, shape 
ditferences will be compared between series. 
Thus, employing the measurements of 
height (H) and length (L) in millimeters, 
significant differences between series mean 
that the skulls ditfer in s#ze, whereas when 
the radii Na, 0, 1, 2 (anterior region) and 5, 
6, 7, 8 (posterior region) are compared 
separately between series, significant differ- 
ences must be interpreted as shape difter- 
ences. 

Discriminant analysis is an extension 
of simple testing of differences between 
means, appropriate to the situation where 
each object of two series of objects is 
characterized by a multiplicity of measure- 
ments. One could compare the values for a 
particular radius for normal and mongoloid 
individuals, but a much more efficient 
utilization of the full information on the 
two series is possible by making a composite 
test employing simultaneously the four 
radii Na, 1, 2, 3. This method has the addi- 
tional advantage of comparing, between 
series, what is virtually the curvature of the 
skull silhouettes. The mathematical proce- 
dures are designed to find which of the 
radii differ most between the series, and 
then to produce a single index for each se- 
ries which results from appropriate weight- 
ing of the several radii and which maxi- 
mizes the difference between the two series. 
The results of the procedure are thus, in the 
first place, to determine whether a signifi- 
cant difference exists between silhouettes of 
the two series, and subsequently to yield a 
rule whereby an unknown silhouette may 
be classified as belonging to one series or the 
other, with a computed risk of misclassifi- 
cation, 

This is not the appropriate place to dis- 
cuss details of the calculations of the dis- 
criminant functions. Reference may be 
made to R. A. Fisher, ““The use of multiple 
Measurements in taxonomic problems,” 
Ann, Eugen., 1936, 7, 87-104, or to $39 of 
kK. Mather’s book, ‘Statistical Analysis in 
Biology,” for an elementary discussion, 
However, it may be noted that the final 
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significance of the discriminant function is 
evaluated by reference to the F-tables 
appropriate for tests in the analysis of 
variance. All experimental results are sub- 
ject to some type of random variation, 
which will intrude into measured differ- 
ences between groups of objects. The 
(mean) group difference must be evaluated 
against the known random variability, and 
is properly quoted as having a certain prob- 
ability of arising by chance. Thus, if the 
“FE” value of the discriminant function for 
comparing two skull series is stated to be 
significant at the § per cent level, this must 
be interpreted to mean that on the average 
such a difference could arise between two 
identical series by chance § per cent of the 
time. Similarly, a “‘t’’ value quoted for the 
difference between means of a single radius 
between two skull series has a certain 
probability attached to it, e.g., if it is stated 
to be significant at the 1 per cent level, 
there is a probability of 1/100 that it arose 
as a result of a chance difference between 
the two skull series. 
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NONMETRICAL OBSERVATIONS ON CRANIAL 
ROENTGENOGRAMS IN MONGOLISM* 


By A. ¥. ROCHE, F. S. SEWARD, and S. SUNDERLAND 


MELBOURNE, AUSTRALIA 


INCE the introduction of roentgenog- 

raphy into medical practice and _ re- 
search, a voluminous literature has accum- 
ulated concerning the bony structural 
changes which can be detected in the vic- 
tims of disease. In mongolism, however, 
this method of investigation has been em- 
ployed infrequently and on comparatively 
small groups of individuals. 

REVIEW OF THE LITERATURE 

1. Sutures. Soon after birth the sutures 
may be gaping and more open in mongoloid 
than in normal infants (Benda‘) and may 
be late to close and late to unite (Fraser,!® 
Muir, Chartier,!® Brudzinsky,! Clift,! 
von Hofe,?’ Brousseau,!® Warner** and 
Benda‘). On the other hand, Spitzer and 
Robinson,*’ from a roentgenographic study 
of 15 male mongoloids aged 7.75 to 14.5 
years, reported normal sutures in all except 
one boy aged 8 years with “delayed union” 
and one boy aged 14.5 years with sutures 
“not fully united.” Among 12 female mon- 
goloids of similar ages they reported normal 
sutures in all except one girl aged 8.5 years 
in whom the sutures were “‘open,” one girl 
aged 16.75 years in whom they were “not 
quite united” and one girl aged 28 vears in 
whom “‘delayed ossification” was recorded. 
Their report is limited in value by failure to 
indicate the sutures to which they are 
referring. 

2. Metopic Suture. The metopic suture in 
mongoloids is usually widely gaping at 
birth and is usually palpable almost as far 
as the frontonasal suture (Benda‘). In 
addition, it is late to close and late to unite 
(Warner,** Benda‘). 

Bourneville’ claims that metopism is 
usually present. Although no reference is 


made to this feature by more recent investi- 
gators, it should be noted that metopism 
was present in the skull described by 
Fraser!’ and in 2 of 3 skulls described by 
Greig.'® 

3. The Margins of the Cranial Bones. 
Irregular rarefied areas have been noted 
frequently along the margins of the cranial 
bones in roentgenograms of mongoloids 
(Brudzinsky," Schuller,?? Clift,'* Benda’). 
Such changes were not present in the 3 
skulls examined by Greig.!® 

4. Sutural Bones. Numerous sutural 
bones were present in the case reported by 
Fraser!’ and in 2 of the skulls described by 
Greig,'® but such bones are also common in 
normal individuals. In one of the skulls 
reported by Greig, four small sutural bones 
were related to the inferior end of the 
metopic suture where they are unusual in 
normal individuals. 

5. Frontal Sinus. Benda®* noted that the 
frontal sinuses were more often absent than 
in normal individuals; their absence in a 
single case was reported by Thomas. In 
Spitzer and Robinson’s series*® of 15 male 
and 12 female mongoloids, aged 7.75 to 14.5 
vears and 8.5 to 29 years, respectively, a 
frontal sinus shadow was visualized in 
only 1 with certainty and doubtfully in 
another 2. 


MATERIAL AND METHODS 


The findings reported in this paper form 
part of those obtained during a long 
term comprehensive study of the physical 
growth of mongoloid idiots. These mongo- 
loids are second generation Australians 
living in Melbourne. 

The described features have been ob- 
served in lateral head roentgenograms 


* From the Department of Anatomy, University of Melbourne, Melbourne, Australia. This work was supported financially by a 


grant from the Mental Health Research Fund. 
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taken with the aid of a Bolton-Broadbent 
cephalometer (Broadbent’). roent- 
genograms of 30 male and 41 female mongo- 
loids have been included in the investiga- 
tion. The age range of these individuals is 
shown in Table 1. 


FINDINGS AND DISCUSSION 


1. Sutures. The sutures were wider than 
usual at ages when they are open in normal 
children. The appearances suggest that the 
growth changes in the sutural areas are 
normal in type but are spread over a longer 
period than in normal children. 

2. Metopic Suture. Among the 21 males 
and 38 females over the age of 10 years, 
metopism was seen in 14 of the former and 
in 16 of the latter (Table 1). Since metopism 
is present in 8.8 to 12.3 per cent of adult 
western European crania (Martin”), our 
findings and those of Bourneville’ demon- 
strate that metopism is unusually common 
in mongolism. 


ryvce and Young! reported a 
Bry 1 Y eg" ted ll 


marked” post-coronal constriction in 31 of 


76 metopic skulls. While such a constriction 
may occur in normal skulls, they consid- 
ered that it was more common in metopism. 
Such an association was not seen during 
this study. 

That the abnormal form of the mongo- 
loid cranium is not due to the frequent 
occurrence of metopism in these children is 
supported by evidence that metopism is not 
linked with major alterations in cranial 
form in presumably normal individu- 
als (MacDonell,?). Parsons,” Bryce and 
Young”). 

3. Margins of the Cranial Bones. Irregu- 
lar rarefied areas were not detected along 
the margins of the cranial bones. These 
findings are consistent with most earlier 
reports. 

4. Sutural Bones. No sutural bones were 
detected until after the age of ten years and 
then only in the lambdoid suture. The 
findings indicate that these bones occur 
with approximately the same frequency as 
in normal individuals (Table 1). 

5. Frontal Sinus. A frontal sinus shadow 
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TABLE I 
NONMETRICAL FEATURES OF CEPHALOMETRIC 
ROENTGENOGRAMS 


Number present /Number observations 


Age | Frontal Superciliary 


Range | Suture | Bones | Sinus Arch 
in Years | Present | Present | Present | Present 
Males | | 

2-5 4/4 | 0o/f8 | 0/10 0/10 
1/5 | 0/8 | 0/9 o/g 
10-15 4/8 | 2/8 | o/10 | 
15-20 s/7 | 1/10 | 1/10 5/10 
20+ | 5/6 | | 
Females | 
a5 | | oft | oft 
s-1o | 2/2 | o/s | o/s 0/6 
10-15 | 10/20 | 2/26 | 4/28 | 3/27 
| 1/6 2/10 2/11 1/10 
20+ | 5/12 | o/ts | 2/17 1/17 


was not seen until after the age of ten years 
and only then in 1 of 31 males and 8 of 56 
females (Table 1). In the remainder the 
sinuses were either congenitally absent or 
their appearance grossly delayed. In view 
of the statement by Samuel?’ that the ab- 
sence of one sinus is “fairly common” and 
that both are “‘more rarely” absent, one 
must conclude that an absence of the 
frontal sinuses, or a marked delay in their 
development, is unusually common in mon- 
goloids. In 1 female both frontal sinuses and 
the sphenoid sinus were unusually large; 
such a condition is rare in mongolism and is 
illustrated in Figure 1, Zand B. 

Weinmann and Sicher* consider that the 
development of the superciliary arch is 
related to the transmission of masticatory 


forces but the split-line preparations of 


Tappen* show that the arrangement of the 
haversian systems in this area is not con- 
sistent with such an interpretation. It has 
been claimed (Weinmann and _ Sicher,* 
Samuel”) that, if the arch is absent or 
small, the frontal sinus will also be absent 
or small. Our findings are in agreement with 
this opinion since the superciliary arch was 
poorly developed except in the presence of a 
frontal sinus shadow. 
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lic. 1. (4 and B) Cephalometric roentgenograms of a mongoloid 
girl showing large frontal and sphenoidal sinuses, 


Le Double’ and Samuel*® consider that 
bilateral absence of the frontal sinus is 
usually associated with a persistence of the 
metopic suture. Schuller?> concluded from a 
study of roentgenograms of normal adults 
that ‘‘in the presence of a metopic suture 
the frontal sinuses, if they are developed, 
will be small, never passing over the mid- 
line from one side to the other side.”” Both 
changes are common in mongoloids, but the 
frontal sinus is also often absent when the 
metopic suture is obliterated. 

In children suffering from hyperpitui- 
tarism (Weinmann and_ Sicher*®), the 
changes in the superciliary arches and 
frontal sinuses appear to be the reverse of 
those observed in mongolism. Further 
evidence of an experimental nature (Morti- 
mer,”> Becks ef a/.,* Collins et a/.,% Evans 
et al. Asling et al.,! Walker et 
Simpson ef a/.,?° Asling ef a/.2 and Asling and 
Evans’) suggest that a pituitary deficiency 
may be operating in mongolism. This forms 
the theoretic basis for the administration of 
pituitary extracts recommended by Benda.’ 


SUMMARY 


1. Lateral roentgenograms of the crania 
of white Australian mongoloids have been 
used to assess the nonmetrical features 
associated with this condition. 

2. During early life the sutures were 
more widely separated than in normal 
children, rarefied areas were not noted, nor 
were sutural bones more common than 
usual. 

3. After the age of ten years, a metopic 
suture was present in 42 per cent of the 
females and in 67 per cent of the males 
while the frontal sinuses were absent and 
the superciliary arches poorly developed in 
30 of 31 males and 48 of 56 females. 


A. F. Roche, M.B., B.S., Ph.D. 
Department of Anatomy 
University of Melbourne 
Parkville N.2, Victoria 
Australia 
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HISTIOCYTOSIS X* 


By JOSEPH P. ARCOMANO,* JAMES C. BARNETT,+ and HOWARD O. WUNDERLICH 


HUNTINGTON, LONG ISLAND 


HE history of the discovery of histio- 

cytosis X as a disease entity and the 
changing concepts regarding its etiology 
and pathogenesis are almost as interesting 
as the varied manifestations of the disease 
itself. 

Lichtenstein," in a review of the litera- 
ture up to 1953, suggested the name histio- 
cytosis X for the group of diseases known as 
Letterer-Siwe disease, Hand-Schiiller-Chris- 
tian disease and eosinophilic granuloma, 
based on his own and the correlated patho- 
logic findings of others. 

HISTORIC REVIEW 

Hand," in a paper titled “Polyuria and 
Tuberculosis,” described a phase of this 
disease entity for the first time in 1893. The 
case was that of a boy aged three years with 
a recent history of diabetes insipidus, 
exophthalmos, bronzed dry skin, hepato- 
splenomegaly, distended abdomen, and 
poor development. It was his impression, 
based on subsequent postmortem cranial 
and pulmonary findings, that this was an 
atypical form of tuberculosis. Hand, in 
1g21, reviewing his old case and one of 
Kays in 1905 which presented very similar 
findings, agreed with Schiller (1915) and 
Christian®!" that this was a_ previously 
unrecognized disease entity. He disagreed 
with Schiller’s contention that this was a 
disease of primary pituitary dysfunction 
and his arguments specifically noted the 
absence of diabetes insipidus in some cases 
and the presence of osseous lesions before 
the onset of diabetes insipidus in others. His 
theory suggested that the diabetes insipidus 
was due to secondary pituitary involvement 
by the disease process. Thompson, Keegan 
and Dunn*? were in agreement with Hand’s 
theory that this was not a disease of pri- 


mary pituitary origin. In their case of a 
nine year old boy with diabetes insipidus, 
exophthalmos, and defects in the cranial 
bones—the classic triad identified with 
Hand-Schiller-Christian disease, there was 
no evidence of involvement of the pituitary 
gland by the infiltrative process. They 
noted that there was involvement of the 
hypothalamus and suggested that the 
diabetes insipidus had its origin secondary 
to hypothalamic involvement. Schiller,” 
reviewing his own cases, that of Christian 
and one of Hochstetter in a thirty-eight 
year old male, maintained that the disease 
was of primary pituitary origin and he 
called it ‘‘dysostosis hypophysaria.” In 
1928 Rowland* referred to this disease as a 
xanthomatous degeneration of the skeleton 
and suggested that ingested lipids might be 
causally related to its origin. He noted that 
lipidization of the histiocyte was an impor- 
tant manifestation of the disease. 

Cowie and Magee,” in 1934, in analyzing 
the postmortem material of Lichty® for 
lipid content, found that the uninvolved 
tissues had normal total lipids, cholesterol, 
and phospholipids, and that the involved 
areas had a very high lipid content, 50 per 
cent of which was cholesterol. This fact was 
substantiated subsequently by Freud et 
in 1941. In 1935 Smith classified Hand- 
Schiller-Christian disease as a lipoid histio- 
cytosis. Thannhauser and Magendantz,°* in 
1938, categorized the disease as a primary 
essential xanthomatosis of the normo- 
cholesteremic type. In their opinion, the 
hypothesis that primary essential xantho- 
matosis was a disorder of cholesterol 
metabolism had not been proved. They felt 
that a primary hereditofamilial disorder of 
the intracellular enzyme system concerned 
with the formation of cholesterol within the 


* From St. Charles Hospital, Brooklyn, New York and Port Jefferson, Long Island, New York. 
+ North Shore Medical Group, 325 Park Avenue, Huntington, Long Island, New York. 


22 High Street, Huntington, Long Island, New York. 
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histiocyte or reticulum cell predisposes to 
the abnormal accumulation of cholesterol 
and thus transforms it into a xanthoma cell. 

Attention up until this time had not been 
directed to the possibility that the Hand- 
Schiller-Christian disease might be related 
to Letterer-Siwe disease, despite the fact 
that Letterer®’ described his first case in 
1924 and Siwe” reported a group of cases in 
1933. In fact, it was Abt and Denenholz,! in 
1936, who reviewed the literature and 
placed under a single nosologic entity that 
disease of children which is manifested by 
hepatosplenomegaly, petechiae, anemia, 
multiple osseous lesions and lymphadenop- 
athy and which they called Letterer-Siwe 
disease. In 1940 Wallgren® and Hansen 
independently came to the conclusion that 
Hand-Schiiller-Christian disease and Let- 
terer-Siwe disease were related manitesta- 
tions of similar disease processes. 

In the same year Lichtenstein and 
Jatte? suggested the name eosinophilic 
granuloma to describe a new bone lesion 
which they had personally observed. In a 
review of the literature at that time they 
recorded cases of Finsy in 1929, Mignon in 
1930, Schoirer in 1938 and Otani and 
Ehrlich which fit the pathologic criteria for 
the new disease which they were describing. 
Shortly thereafter Farber,?? Gross and 
Jacox®® and Mallory® further corroborated 
the previous impressions of Wallgren that 
Letterer-Siwe disease, Hand-Schiiller-Chris- 
tian disease and now eosinophilic granuloma 
were probably manifestations of the same 
basic disease process. Lichtenstein" in 1953 
correlated the investigations of all the 
previous observers based on their histo- 
pathologic material and concurred with the 
most recent opinions that these disease 
processes had their origin in a type of in- 
flammatory histiocytosis and are actually 
different phases of the same basic disease 
process. He proposed the term “‘histiocy- 
tosis X” to include all of these disease 
entities. 


CLASSIFICATION 


It is evident from the previous discussion 
that until 1940 eosinophilic granuloma was 
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not recognized as such and that Letterer- 
Siwe disease had not been seriously con- 
sidered to be related to Hand-Schiller- 
Christian disease. It was for this reason 
that no classification to include either of 
these diseases had been considered up until 
that time. 

Hand-Schiiller-Christian disease had been 
called by a multitude of names, most of 
which described the clinicopathophysiology 
of the disease or conjectured regarding its 
etiology. These included; dysostosis hypo- 
physaria, xanthomatosis, lipoid histiocy- 
tosis, lipoidosis, lipoid granulomatosis, pri- 
mary granuloma, xanthomatosis, reticulo- 
endotheliosis and others. 

In 1930 Sosman*’ classified the xantho- 
matoses to include: Gaucher’s disease, 
Niemann-Pick disease, Schiller-Christian 
disease, xanthoma of diabetes, pregnancy 
and jaundice, and essential xanthomatosis. 
Sosman further stated that important to 
the classification of xanthomatoses were 
hypercholesteremia and normal cholesterol 
associated with traumatized or suppurative 
areas capable of storing it as a foreign body. 

Mallory,* in 1942, classified this group of 
diseases according to age incidence and the 
nature and distribution of the lesions: (1) 
Letterer-Siwe disease occurs in infancy and 
is characterized by diffuse soft tissue in- 
volvement and rapid fatal termination; 
(2) Hand-Schiller-Christian disease is a 
chronic form of the disease process found in 
both membranous bone and soft tissues and 
is primarily seen in children and young 
adults; and (3) eosinophilic granuloma is a 
disease found in bone, with little or no 
involvement of the soft tissues, and occurs 
in children and young adults. 

In 1944, Engelbreth-Holm et a/.!® agreed 
with the previous impressions that the 
pathology of Hand-Schiiller-Christian dis- 
ease, Letterer-Siwe disease eosino- 
philic granuloma was interrelated and 
suggested a classification of all these based 
on the histologic findings in the evolution of 
the disease: (1) the hyperplastic prolifera- 
tive stage in which reticulohistiocytosis 1s 
prominent and in which eosinophilic infil- 
tration might occur; (2) the granuloma 
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stage; (3) the xanthomatous stage where 
lipid deposition occurs; and (4) the fibrous 
stage of healing. 

Lichtenstein," in 1953, classified the 
histiocytoses into three phases of a single 
basic disease process: (1) histiocytosis X 
localized to bone (eosinophilic granuloma) ; 
(2) disseminated chronic histiocytosis X 
(Hand-Schiiller-Christian disease); and (3) 
disseminated acute and subacute histiocy- 
tosis X (Letterer-Siwe disease). 

The latter classification tends to restrict 
eosinophilic granuloma to a type of local- 
ized disease of bone. Since this classifica- 
tion, however, cases of eosinophilic granu- 
loma with multiple osseous lesions and 
asssociated with visceral involvement have 
been Cases of eosino- 
philic granuloma without osseous pathol- 
ogy and simple visceral involvement have 
also been reported.*** 

A more current classification, based on 
that of Lichtenstein, could include the 
phases of this disease as they manifest 
themselves with regard to the age incidence 
and prognosis: (1) Letterer-Siwe disease, an 
acute disseminated disease of infants in- 
volving both osseous and soft tissue with 
the soft tissue lesions predominating and 
having a poor prognosis; (2) Hand-Schiil- 
ler-Christian disease, a disseminated dis- 
ease of children and young adults having a 
more chronic course and a generally better 
prognosis than that of Letterer-Siwe dis- 
ease; and (3) eosinophilic granuloma, a 
chronic disease of children and young 
adults with the lesions most often osseous 
and monostotic. In this group the prognosis 
is excellent; when the lesions are multiple or 
visceral the prognosis is similar to that of 
Hand-Schiiller-Christian disease. 


PATHOLOGY 


The closely related histologic findings of 
Letterer-Siwe disease, Hand-Schiiller-Chris- 
tian disease and eosinophilic granuloma 
make it difficult to describe with certainty 
under any of the disease entities that one 
histologic picture which is typical of that 
particular disease. 

In the early phase, characterizing the 
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acute form known as Letterer-Siwe disease, 
the histologic picture is that of a general- 
ized proliferation of large lipoid and non- 
lipoid storing reticulum cells. The micro- 
scopic field usually contains a moderate 
number of multinucleated giant cells, 
leukocytes, reticular fibers and areas of 
necrosis. The presence of foam cells, col- 
lagenization and scarification indicates that 
the lesions are older and are more closely 
related to the Hand-Schiller-Christian, or 
chronic phase, of the disease. In the latter, 
the lipidized histiocytes seem to collect 
around small blood vessels. The rapid 
proliferation of these cells is seen to replace 
normal tissue and may be so severe as to 
decompensate the normal bone marrow and 
produce hematologic manifestations. 

The presence of an abnormal accumula- 
tion of eosinophils and histiocytes associ- 
ated with focal areas of necrosis with or 
without histiocytic lipidization categorizes 
this histiologic picture with the group 
known as eosinophilic granuloma. It should 
be pointed out that the presence of eosino- 
phils is not unusual in Hand-Schiller- 
Christian disease and, although sparse in 
the reticulum cell laden Letterer-Siwe 
disease, they are found here also. Similarly, 
the presence of lipidized cells is not con- 
fined to Hand-Schiller-Christian disease. 
With special stains the early accumulation 
of fat can be demonstrated in the reticulum 
cells both in Letterer-Siwe disease and 
eosinophilic granuloma. 

In several cases reported without ther- 
apy, biopsies from many areas in the same 
patient demonstrate “pure” histologic 
characteristics of Letterer-Siwe disease, 
Hand-Schiiller-Christian disease and eosin- 
ophilic granuloma. 

In reviewing the histologic material in 
our own cases of Hand-Schiiller-Christian 
disease, the tissue specimens obtained were 
most characteristic of the chronic phase of 
the disease with the presence of collagen- 
ized, scarified and lipidized tissue predomi- 
nating. 


CLINICAL FINDINGS 


The findings in our group of cases of 
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Hand-Schiller-Christian disease have been 
atypical if one considers the classic triad to 
be typical of the disease process. From a 
review of the literature, however, it is 
evident that less than 10 per cent of the 
cases have presented the triad of findings of 
diabetes insipidus, exophthalmos, or cranial 
defects concurrently. Most often, the 
presenting complaint is related to one or two 
manifestations of the triad, but not to all 
three. 

Case I presented as a case of migra- 
tory polyarthritis with clinical findings 
consistent with those one would expect in a 
rheumatoid arthritic process. On numerous 
occasions the patient was noted to have 
hot, tender, swollen, red joints. On occasion 
the distribution was bilateral and sym- 
metrical. The only external manifestation 
was the presence of numerous yellowish 
white skin nodules which appeared over the 
scalp, face and trunk as the disease pro- 
gressed. The patient did extremely well 
following initial roentgen therapy to the 
skull, which had multiple calvarial defects 
demonstrated roentgenographically. He has 
been very active, attending school daily, 
and has had no recurrent bouts of migra- 
tory polyarthritis since his first course of 
irradiation. The family denies that the child 
has been incapacitated in any way by the 
disease. 

Case 11 presented with no specific find- 
ings which could be related to histiocy- 
tosis. She was first seen by her own physi- 
cian who felt that the child had acute 
poliomyelitis because of signs of meningis- 
mus, weakness of the abdominal muscles 
and facial weakness. After what was con- 
sidered a suitable clinical interval, the 
patient was admitted and discharged from 
the hospital where the clinical impression 
was consistent with acute poliomyelitis and 
where she received physiotherapy. The 
patient was readmitted to the hospital two 
months later with the findings much worse 
than they had been previously. Roentgeno- 
grams at this time revealed destructive 
lesions of the skull and cervical spine. A 
neurosurgical evaluation was consistent 
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with that of a diffuse metastatic disease 
process involving both the brain and spinal 
cord. It was only after complete roentgeno- 
graphic examination of the entire skeleton 
that the diagnosis of Hand-Schiiller-Chris- 
tian disease was suggested and later cor- 
roborated by biopsy study. Despite a 
course of roentgen therapy limited to 200 r 
to 400 r to most of the involved areas, the 
patient expired three years later with au- 
topsy findings related to aplastic anemia 
secondary to bone marrow replacement by 
the disease process. 

Most of the cases which we have had the 
opportunity to review have also had varied 
initial complaints but, in almost all in- 
stances, diabetes insipidus, skin lesions, 
enlarged liver and spleen, bone pain, exoph- 
thalmos, loose teeth, persistent draining 
ear, weakness, weight loss, anorexia, dis- 
turbance of growth, and other signs of a 
chronic debilitating disease were present as 
a total clinical picture or in some combina- 
tion to suggest histiocytosis as a differential 
diagnostic consideration. 

We know that the clinical manifestations 
of any phase of this disease are related 
directly to the organ system involved. Bone 
pain, the most common complaint, has its 
origin secondary to replacement of normal 
bone by the hyperplastic reticuloendo- 
thelial cells. Exophthalmos is apparently 
related to the retro-orbital invasion of 
proliferating lipidized histiocytes. Loose 
teeth similarly are related to involvement 
of the maxilla or mandible by the replace- 
ment phenomena to produce the roentgeno- 
graphic finding of “floating teeth.” Dia- 
betes insipidus and disturbances of growth 
can be traced to involvement of the hypo- 
thalamus or pituitary gland by the disease 
process. Chronic draining ear, a very com- 
mon complaint, is apparently related to 
destruction of the petrous portion of the 
temporal bone and involvement of the 
middle ear. Certainly, the lymphadenop- 
athy, hepatomegaly, splenomegaly and 
diminished pulmonary function are related 
to direct involvement of these organs by 
the reticulosis. 
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Vor. 85, No. 4 Histiocytosis X 
: We can see a very definite similarity in 
| the clinical picture of the disseminated 
. torms of Letterer-Siwe disease, Hand- 
1 Schiller-Christian disease and eosinophilic 
- granuloma. The similarity of findings fur- 
- ther tends to amalgamate present opinions 
A that these separate nosologic disease enti- 
ties are really manifestations of the same 
basic disease process. 
. In the cases of eosinophilic granuloma 
a ' presented as a monostotic osseous form of Fm 
y the disease, the patients all had the same 
complaint, 7.e., pain and limitation of 
le | extremity motion. This complaint ap- 
at pears to be by far the most common in this 
n- phase of the disease. 
ROENTGENOGRAPHIC FINDINGS 
1g We believe that the evolution of the 
iS- phases of the histiocytoses can be related to 
specific roentgenographic findings. The 
as earliest lesions that one sees in all three 
a forms of the disease are those of medullary 
ial areas of rarefaction of both the membra- 
: ss Fic. 1. Case 1. Lesions of Hand-Schiller-Christian 
meyer and long bones. I hese appear as small disease, seen in various stages of development, in- 
N's lakes” which, in some lesions, are sharply clude the early, small, ill-defined “lake,” the later 
ed marginated and scalloped and, in others, better defined lesion with slightly sclerotic mar- 
ne are ill defined on the periphery, tending to gins, and the older lesion with moderate reactive 
its shade with normal bone (Fig. 1). As the sclerosis and coarsened trabecular pattern. 
nal lesions get larger and older they may pro- 
Jo- duce the appearance of cystic expansion of deformity and with a return of normal bony 
tly the long bones and flat bones. In other architecture. 
of lesions, simple scalloping of the inner cortex In the skull, the early lesions are usually 
ose is evident with extension of the areas of punched out and, unlike the lesions in the 
ent replacement proximally and distally in the long bones, are not confined to the diploé. 
ce | od diaphysis and metaphysis and with no sig- The lesions here perforate the inner and 
no- nificant alteration in the size or shape of the outer tables of the skull early and the soft 
ia- bone involved (Fig. 1 and 3). In some of the _ tissue tumefaction felt in the cranial areas 
wth cases which have been reported, areas of _ usually corresponds to defects in the cranial 
po- reactive sclerosis appear in conjunction bones seen on roentgenograms. As_ the 
“ase with areas of lysis and, when associated cranial lesions get older they produce large 
m- with periosteal proliferative bone change, defects which are serpiginous in outline and 
to they may simulate Ewing’s tumor or osteo- are often referred to as the “geographic” 
the myelitis. Our case of eosinophilic granu- skull (Fig. 4, 6 and 7). 
the loma of the tibia is an example of this type In 2 of our cases, involvement of the 
\op- (Fig. 11). In the oldest lesions or those that sella turcica was evident. At no time in 
and have had specific therapy, a type of page- these cases were there signs of diabetes 
ited toid change is occasionally seen. In almost insipidus or growth disturbance. In one 
. by all cases, if there is a bone healing phase, it there was moderately extensive involve- 
simply occurs without residual osseous ment of the facial bones and maxilla, but 
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strated. We have no biopsy in this case; 
however, healing of the lesion occurred 
without specific therapy except for bed rest 
and is consistent with the description of 
Compere et a/."' for eosinophilic granuloma 
of vertebrae. 

The pulmonary manifestations of all 
phases of the histiocytoses are interesting 
for the reason that they were described by 
Hand in his first paper and were not re- 
ferred to again for many years. The lesion 
most often appears as an ill-defined infiltra- 
tive process which may or may not respond 
to roentgen-ray or steroid therapy. As the 
lesion gets older, a honeycombing ettect® is 
produced which is now considered to be 
more typical of the histiocytic process in 
the lung, although not specific for this 
disease entity. 

The roentgen findings then, except in 
some cases of eosinophilic granuloma, are 
usually disseminated and have features 


Fic. 2. Case 1. One year after deep roentgen therapy 
to the skull, the lesions in the long bones show re- 
gression. 


there were no signs of loose teeth. In the 
same patient there was involvement of the 
petrous portion of the temporal bone; the 
patient did have a chronic draining ear. 

In previous publications it has been said 
that lesions below the knee are rare, that 
cervical vertebral destructive changes are 
also unusual and that the epiphyses are 
very rarely involved in Hand-Schiller- 
Christian disease. In our 2 cases of Hand- 
Schiiller-Christian disease there was in- 
volvement of the epiphyses at some phase 
in the disease process. (Fig. 1,3 andg).In1 
there was extensive involvement of the cer- 
vical vertebrae. (Fig. 7). In 2 cases, lesions 
were demonstrated both below the knee 
and in the short bones of the hands and feet 
(Fig. 1 and 5). 

We have followed a case of vertebra 
plana for years in which we feel that the 
basic disease process is that of eosinophilic 
granuloma.*"!:6 In this case, the replace- 
ment phase (Fig. 13), the collapse and Fic. 3. Case 1. Lesions in the upper humeral shaft 


“vanishing” phase (Fig. 14) and the re- with serpiginous outline, producing scalloping of 
generative phase (Fig. 15) are all demon- the inner cortex. 
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specific enough at least to include the 
histiocytic disease phases in the differen- 
tial diagnosis when the clinical manifes- 
tations suggest a combined type of osseous 
and visceral disease in children and young 
adults. In the medullary type of monostotic 
diaphyseal bone lesion, eosinophilic granu- 
loma should always be a differential con- 
sideration. 


TREATMENT AND PROGNOSIS 


The treatment of histiocytosis has re- 
mained relatively unchanged since the first 
reports of roentgen therapy by Sosman* in 
1930. He indicated that roentgen therapy 
arrests the progress of the disease in some 
patients and will produce permanent or 
temporary remission in other patients. 
Childs and Kennedy* in 1951 indicated that 
roentgen therapy should be tried in all cases 
of histiocytosis and that, if these lesions will 
respond, they will respond to relatively 
small doses. They emphasize that the lower 
the dose of roentgen rays which can be used 
effectively, the less likelihood there is of 
damage to the growing bones. 

More recently, treatment with corti- 
costeroids was found to be effective, par- 
ticularly in Letterer-Siwe disease, and to 
date, out of a total of 17 patients reported 
treated with the steroids, 7 are known to be 
alive and very definitely improved.?*:*";* 
The additional 10 patients who also re- 
ceived steroid therapy did show initial 
subjective improvement but subsequently 
demonstrated no clinical response and the 
drug was withdrawn. 

Mermann and Dargeon,* in discussing 
the management of certain nonlipoid retic- 
uloses, stated that in their series of patients, 
nitrogen mustard produced considerable 
objective improvement in a patient with 
Letterer-Siwe disease. 

We have, in our small group of patients, 
tried to follow the roentgen therapy princi- 
ples set forth by Childs and Kennedy in the 
treatment of this disease. Our three and 
one-half year old female patient (Case 11), 
who received roentgen therapy in two 
separate courses to multiple areas, showed 
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Fic. 4. Case 1. Multiple calvarial defects including 
involvement of the facial bones, sphenoid and the 
petrous portion of the temporal bones. 


immediate subjective improvement and in 
some areas roentgenologic improvement 
following the first course of treatment. The 
total maximum dose to any one area was 
400 r in air. The second course of roentgen 
therapy relieved pain temporarily, but the 
patient showed rapid deterioration with the 
development of aplastic anemia, sepsis and 
death. In this particular case, it was evident 
clinically and roentgenographically that 
the aplastic anemia was related directly to 
the extensive marrow replacement in al- 
most every osseous structure by the disease 
process. 

Our six year old male patient (Case 1) has 
never been debilitated in any way by the 
disease since his first course of deep roent- 
gen therapy. He has shown no significant 
progression of the disease in the interval 
and, in fact, during the course of deep 
roentgen therapy to the cranium there was 
regression of the disease in the long bones. 

In the monostotic form of histiocytosis, 
as is seen in eosinophilic granuloma, exci- 
sion is usually completely effective (Fig. 17 
and 18). It is our opinion that this should 
be the treatment of choice. If, following 
surgery, there is evidence of recurrence or 
incomplete excision, deep roentgen therapy 
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Fic. 5. Case 1. Unusual involvement of the epiphyses, metacarpals and phalanges. 


should be employed in a protracted frac- 
tionated manner not to exceed a total depth 
dose of 1,200 r to the lesion. 

We have not had the opportunity to treat 
a case of histiocytosis with either the 


Fic. 6. Case 11. “Geographic” lesions in 
the frontal and parietal bones. 


corticosteroids or radiomimetic drugs such 
as nitrogen mustard. It would appear, how- 
ever, that in those cases where there is 
generalized disease present, either in the 
acute or chronic phase, treatment should 
commence with the corticosteroids based on 
the excellent clinical summaries described 
elsewhere. If this is found to be inettective, 
it might be well to use radiomimetic drugs 
such as nitrogen mustard or to use either 
intravenous or oral doses of radioactive 
phosphorus (P**) in a manner similar to 
that used in the treatment of leukemia in 
children. Certainly, if therapy with P* is 
considered, a preliminary tracer study 
should be performed with P* to determine 
the degree of differential uptake in the 
abnormal tissue as compared to normal 
tissue. It seems more rational to us to treat 
a disseminated disease process with a form 
of radiation which is multifocal rather than 
to use multiple port roentgen therapy with 
repeated doses over a prolonged period. 
Finally, if therapy with either the corti- 
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costeroids, P® or radiomimetic drugs is 
unsuccessful, external irradiation in the 
form of deep roentgen therapy should be 
utilized in small, fractionated, protracted 
doses similar to those described by Childs 
and Kennedy. 

REPORT OF CASES 

Case 1. J.M., a six year old male, was first 
seen at St. Charles Hospital in Brooklyn, New 
York on November 18, 1957 with the chief com- 
plaint of migratory polyarthritis. 

The mother stated that the child was well 
until one year prior to admission when he devel- 
oped pain in the knees which was associated 
with redness and tenderness. There was a 
moderate elevation of temperature during these 
episodes to 103°F. which subsided with “‘pow- 
ders” and “capsules.” The patient subsequently 
developed similar signs in the small joints of the 
hands and elbows which lasted from three to 
four weeks and were relieved in a similar man- 


ner. 

Four months prior to admission, following 
roentgenologic study, the patient was hospital- 
ized elsewhere where biopsy of the distal right 
femur was performed. The pathologic diagnosis 
was “‘consistent with that seen in polyostotic 


Fic. 7, Case u. Marked progression is noted despite 
deep roentgen therapy after an interval of one 
and one-half years. Note destructive changes in 
the cervical spine. 


Fic. 8. Case 11. A lesion of the right ilium is seen, but 
there is no significant involvement of the dorso- 
lumbar spine or hips. 


fibrous dysplasia of bone.” Roentgenographic 
studies which included the skull, made immedi- 
ately after the biopsy, were thought to be 
“consistent with multiple myeloma, reticulum 
cell sarcoma, or hyperparathyroidism.” 

Two months prior to the time we saw him, 
the patient had had repeated episodes of joint 
pain and was rehospitalized. At this time yel- 
lowish white skin nodules which were demon- 
strated in the axilla were biopsied. The patho- 
logic report was that of ‘‘fibroxanthoma”’ of the 
skin. One month later, he again developed joint 
pains in the knees and hands. The family, after 
receiving advice to take the child to a warmer 
climate, decided to seek other medical opinion 
and brought him to St. Charles Hospital. 

Upon admission on November 18, 1957, the 
patient was referred for roentgenographic study 
and a diagnosis of Hand-Schiiller-Christian 
disease was suggested, based on the roentgen 
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Fic. 9. Case 11. Nearly two years after Figure 8, there 
is marked progression of the disease with extensive 
involvement of the ribs, spine, humeri, pelvis and 
hips. Note epiphyseal involvement. 


findings in the lower and upper extremities (Fig. 
1 and 3). On December 3, 1957 skull roentgeno- 
grams demonstrated multiple osteolytic lesions 
involving the cranial bones (Fig. 4) and at this 
time it was advised that the patient have addi- 
tional biopsy study. The patient’s parents 
denied any history of exophthalmos, diabetes 
insipidus, weight loss, or anorexia but did state 
that he had frequent upper respiratory infec- 
tions. 

Physical examination revealed a well-devel- 
oped, well-nourished boy in no acute distress. 
The positive findings were confined to mutiple 
skin nodules distributed over the scalp, face, 
abdomen and axilla which varied in size from 
pinhead to pea size and were firm, yellowish 
white and freely movable. A systolic murmur 
which was thought to be functional was heard 
at the cardiac apex. The extremities failed to 
reveal any significant pathology except for scars 
from the previous biopsy study. 

On December 12, 1957 a biopsy of the skull 
was performed. The surgeon reported that, 
upon exposure of the outer table of the skull, an 
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area of whitish discoloration was noted which, 
when uncovered, revealed the presence of yel- 
low, soft, pliable multiloculated material which 
was well demarcated from the normal surround- 
ing bone and which did not perforate the inner 
table of the skull. 

The pathologist’s report on the material 
obtained was ‘fragments of bone partially 
replaced by dense fibrous tissue which is occu- 
pied in one area by small groups of compact 
cells having an abundance of foamy cytoplasm. 
There are multinucleated giant cells seen fre- 
quently with eosinophils.” The diagnosis was 
Hand-Schiller-Christian disease. 

The patient was then referred to the general 
staff conference for opinion regarding therapy 
and it was suggested that deep roentgen-ray 
therapy be given to the areas which were pain- 
ful. 

Roentgen therapy was administered utilizing 
the following factors: 200 kv. peak, 20 ma., with 
0. mm. Cu and 1.0 mm. Al filtration, half 
value layer 0.g mm. Cu. A target skin distance 
of 50 cm. was used to direct the beam to the 
right and left sides of the skull through a 10X15 
cm. port. The patient received a total air dose 


lic. 10. Case 1. Multiple femoral shaft involvement 
with a lesion in the upper femoral shaft resembling 
osteomyelitis or Ewing’s tumor. The latter is simi- 
lar to a lesion of eosinophilic granuloma (Fig. 11). 
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of 1,200 r to the lesions of the right and left 
hemicranium. 

Following the initial course of therapy the 
patient did well (Fig. 2) and was asympto- 
matic to June, 1958 when he developed dimin- 
ished hearing in his left ear. An ear, nose and 
throat consultant suggested a tonsillectomy. In 
February, 1959, after frequent upper respira- 
tory infections, the patient had a tonsillectomy 
and improved significantly. 

Laboratory findings on December 11, 1959 
were: red blood cell count 3,560,000, hemo- 
globin 11.45 gm., white blood cell count 8,400, 
urine negative, Wasserman negative, sicle cell 
preparation negative. On December 17, 1957 
calcium was 9.3 mg. per cent, phosphorus 4.6 
mg. per cent, alkaline phosphatase 3.5 KA 
units, total protein 7.8 gm., albumin 4.6 gm., 
globulin 3.2 gm. 

Follow-up roentgenographic studies showed 
resolution in the number of lytic lesions within 
the skull and the lesions in the femoral shafts 
had also undergone regression. The patient 
remained completely asymptomatic except for 
the presence of multiple skin nodules which 
continued to increase during the ensuing 
period. He is now being followed in the out- 
patient department of St. Charles Hospital. 


Case ut. G.MLS., a three and one-half year old 
female, was first admitted to St. Charles 
Hospital on December 14, 1952 following an 


Fic. 11. Case m1. Eosinophilic granuloma in which 
the destructive medullary changes and periosteal 
proliferative bone change simulate Ewing’s tumor. 
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Fic. 12. Case m1. One year following deep roentgen 
therapy, there is no residual defect. 


illness which in October, 1952 was diagnosed by 
the patient’s private physician as poliomyelitis. 
At the time of her admission a residual mild left 
facial weakness, eye asymmetry, weak abdomi- 
nal muscles and a “weak right hip” were noted. 
After one month of rehabilitation therapy the 
patient was discharged to the clinic. 

On February 3, 1953 the patient was seen in 
the outpatient department and treated for an 
upper respiratory infection. The mother denied 
any other complaints at this time. The patient 
was returned to the clinic on February 9, 1953, 
with an increasing weakness of the right leg, 
increasing irritability, and meningismus. Physi- 
cal examination revealed a difference in the 
deep tendon reflexes. It was felt that she had a 
recurrence, probably complicated by the upper 
respiratory infection, and that readmission and 
possibly more rehabilitation were necessary. 

Roentgenograms of the pelvis and entire 
spine made on February 9, 1953, revealed a 
lesion of the right ilium which was thought to be 
consistent with a metastatic process, although 
the possibility of Hand-Schiiller-Christian dis- 
ease was not ruled out (Fig. 8). Neurosurgical 
consultation suggested meningoencephaloma- 
lacia secondary to metastatic disease. 
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Roentgenograms of the skull made on April 
2, 1953, showed “‘geographic lesions” in the 
frontal and parietal bones (Fig. 6). 
ie Open biopsy was performed on December 
: a 16, 1953 and a histologic picture consistent 
nae with eosinophilic granuloma or Hand-Schiller- 
Christian disease was described. Roentgen 
therapy was advised. 

The patient showed temporary subjective 
improvement following deep roentgen therapy 
to the skull (400 r in air), thorax (400 r in air), 
pelvis (400 rin air) and cervical spine (400 rin 
air). 

One year later she was readmitted to the 
hospital with tenderness over the dorsal spine, 
extremities and left clavicle. Repeat roentgeno- 
graphic examination at this time confirmed the 
clinical impression that there had been marked 
progression of the lesions (Fig. 7, 9 and 10). 

Additional roentgen therapy was adminis- 
tered over the spine and pelvis. The total dose 
did not exceed 400 r in air in any of these areas. 
Again there was temporary improvement, 
lasting about two months. At that time the 
patient was placed in a body spica for relief of 
pain, particularly of the dorsal spine. Repeated 
measurements of urinary output failed to reveal 
any evidence of diabetes insipidus. 

In February, 1955 the patient developed 
chicken pox and from this point on the course 
was that of rapid deterioration with develop- 


Fic. 13. Case 1v. Eosinophilic granuloma of the 
fourth lumbar vertebra in which there is early 
spotty destructive change in the centrum. (Repro- 
duced with permission from the New York State 
Fournal of Medicine.) 


J. P. Arcomano, J. C. Barnett and H. O. Wunderlich 


APRIL, 1961 


Fic. 14. Case tv. One month after Figure 13, the 
“vanishing phase” is demonstrated. No therapy 
except bed rest. (Reproduced with permission 
from the New York State Fournal of Medicine.) 


ment of profound anemia and leukopenia. In 
April the platelet count, despite repeated trans- 
fusions, was 66,000, hemoglobin 5.8 gm., and 
white blood cell count 2,700. In June the pa- 
tient contracted mumps following which the 
liver and spleen became enlarged. There were 
repeated bouts of hematemesis and body 
ecchymoses. In September the platelet count 
was 13,000, hemoglobin 54 per cent and the 
patient developed bronchopneumonia. In Octo- 
ber a hematoma on the calf was found to be 
septic upon incision and drainage. In November 
an absess of the mandible and severe nose 
bleeds occurred. In December, 1955 the patient 
expired and an autopsy revealed histopathol- 
ogy consistent with advanced Hand-Schiller- 
Christian disease involving all organs, with 
almost complete replacement of the hemato- 
logic system by the disease process. 


Case ur. L.V., a three year old child, was 
admitted to St. Charles Hospital on August 8, 
1954 because of pain in the right lower extrem- 
ity. Approximately two weeks prior to admis- 
sion the mother had noted a mass in the region 
of the right calf which, on examination by the 
mother, was tender. On admission the positive 
physical findings consisted of an ill-defined soft 
tissue fullness over the posterior upper one- 
third of the right tibia. There was no redness or 
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lic. 15. Case 1v. Two years and three months after 
Figure 14, the regenerative phase is seen with a 
residual vertebra plana. The patient is now asymp- 
tomatic. (Reproduced with permission from the 
New York State Fournal of Medicine.) 


heat in this region but there was marked ten- 
derness immediately over the central portion of 
the fullness described. The clinical impression 
at this time was that of acute osteomyelitis. The 
white blood cell count was 11,000, hemoglobin 
13 gm., tuberculin OT 1:10,000 negative. 
Roentgenograms of the tibia revealed a medul- 
lary destructive lesion in the region of the mid- 
shaft of the right tibia associated with endos- 
teal and periosteal proliferative bone change. 
The roentgenographic impression was that of 
acute osteomyelitis with Ewing’s sarcoma a 
secondary consideration (Fig. 11). 

On August 25, 1954 a biopsy of the right 
tibia was performed. The surgeon reported 
cortical expansion at the level of the lesion 
which was entered with a trephine. Yellowish 
gray gelatinous material was encountered and 
removed for microscopic study. The pathologist 
reported eosinophilic granuloma. 

A course of deep roentgen therapy was ad- 
ministered to the lesion from August 27, 1954 to 
September 13, 1954 utilizing the following 
factors: 200 kv. peak, 20 ma., 0. mm. Cu and 1 
mm. Al filtration, half value layero.g mm. Cu. A 
field size of IoX10 cm. at 50 cm. target skin 
distance was employed and the total tumor dose 
was 1,000 r. 
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The patient made a complete recovery (Fig. 
12) and a repeat roentgenographic examination 
done in May, 1959 was negative. 


Case iv. T.V., a two and one-half year old 
female, complained of pain in the lower back 
and legs for six weeks prior to admission. The 
pain appeared to be relieved at complete bed 
rest, but not with aspirin. Roentgenograms of 
the lumbar spine taken in a union clinic health 
center were reported to be negative. 

On January 28, 1954 the patient was ad- 
mitted to St. Charles Hospital at which time 
the pain was reported to be in the lower back 
and right lower extremity. Physical examina- 
tion at this time including complete neurologic 
survey was reported to be negative. Laboratory 
findings were negative. Tuberculin OT 1: 10,000 
was negative. 

Roentgenographic examination on January 
29, 1954 revealed an early destructive lesion of 
the body of L4 (Fig. 13) which, in the absence of 
any significant reactive soft tissue pathology at 
this level, was thought to be metastatic in ori- 
gin. Intravenous pyelography done on February 
24, 1954 was negative. However, during this 


Fic. 16. Case v. Eosinophilic granuloma in which 
extensive destructive change is demonstrated. 
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lic. 17. Case v. One month after Figure 16, 
further destructive change is seen. 


interval there was almost complete dissolution 
of the affected vertebral body (Fig. 14). The 
roentgen impression was that of eosinophilic 
granuloma. 

The patient received no specific therapy 
except for bed rest and analgesics as needed and 
remained well on this regimen. Repeat roent- 
genograms on March 16, 1954 showed recalcifi- 
cation of the vertebral body. At this time we 
felt that the roentgen impression of eosinophilic 
granuloma had been confirmed. Before dis- 
charge from the hospital in May, 1954 a resid- 
ual vertebra plana was demonstrated. At no 
time during the patient’s hospitalization was 
there a febrile episode. The patient was dis- 
charged in May, 1954. 

At the patient’s last clinic visit in May, 
1956 repeat roentgenograms of the lower 
lumbar spine revealed the presence of a healed 
vertebra plana (Fig. 15). The patient was com- 
pletely asymptomatic at this time. 


Case v. K.M., a two and one-half year old 
child, was admitted to St. Charles Hospital on 
October 5, 1949 with a history that she had been 
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well until ten weeks prior to admission when she 
developed pain in the left hip. The patient was 
seen by a chiropractor who advised roentgeno- 
graphic study. Roentgenograms of the left hip 
supposedly revealed ‘“‘tuberculosis of the left 
ilium.” The patient was placed in a hip spica six 
weeks prior to admission. In the plaster cast she 
was completely asymptomatic. We had the 
opportunity to review the roentgenograms 
prior to the patient’s hospital admission and we 
felt that the roentgen findings were more con- 
sistent with a neoplastic process (Fig. 16 and 
17). The patient was then admitted to the 
hospital and on October 6, 1949 a biopsy of the 
left illum was performed. 

The surgeon reported that the lesion was in 
juxtaposition to the left greater sciatic notch 
and had produced expansion of the cortex. 
When the cortex was entered a yellowish white 
gelatinous material was found. A segment of 


Fic. 18. Case v. Two years and three months follow- 
ing surgical removal of the lesion, no residual pathol- 
ogy is demonstrated. 
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this material was removed for microscopic 
study. The patient had an uneventful postoper- 
ative period. 

The pathologist reported the lesion to be that 
of an eosinophilic granuloma. 

On October 18, 1949 complete curettage of 
the lesion was performed and again the patient 
had an uneventful postoperative course. 

Roentgenographic survey of the osseous 
system following surgery failed to reveal evi- 
dence of any additional pathology. The patient 
was discharged from the hospital on October 28, 
1949, completely asymptomatic in a_ plaster 
spica. 

A clinical and roentgenologic examination in 
January, 1952 was negative (Fig. 18). 


SUMMARY 


We have attempted to review the litera- 
ture in order to re-emphasize that Letterer- 
Siwe disease, Hand-Schiiller-Christian di- 
sease and eosinophilic granuloma are re- 
lated processes representing different phases 
of the same basic disease. 

Occasionally, both clinically and roent- 
genographically, particularly after the dis- 
ease is disseminated, there is such a 
similarity of findings that it is difficult to 
classify the disease under any single noso- 
logic entity. 

The prognosis in Letterer-Siwe disease 
and Hand-Schiiller-Christian disease has 
improved considerably since the advent of 
therapy with the corticosteroids and it is 
suggested that this will be the treatment of 
choice in the disseminated phase of the 
disease. If therapy with corticosteroids is 
unsuccessful, radiomimetic drugs should be 
considered. Although therapy with P* has 
never been described in this disease, it 
should be a consideration, particularly if, 
after tracer doses of P**, the abnormal tis- 
sue shows a relatively selective uptake of 
the radioactive material. Finally, if treat- 
ment with all other modalities fails, deep 
roentgen therapy should be utilized with 
attention directed to the symptomatic foci. 


Joseph P. Arcomano, M.D. 
325 Park Avenue 
Huntington, Long Island, New York 
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REPORT OF A CASE WITH NIEMANN-PICK DISEASE; 
CORRELATION OF ROENTGENOGRAPHIC 
AND AUTOPSY FINDINGS 


By HYMAN L. GILDENHORN, M.D.,* and GEORGE D. AMROMIN, M.D.+ 


DUARTE, CALIFORNIA 


HE roentgenographic appearances of 

various organ systems in Niemann- 
Pick disease according to the many reports 
in the literature indicate a paucity of ab- 
normal findings. We recently encountered a 
patient with infantile Niemann-Pick di- 
sease in whom the roentgenographic picture 
was unusual. In addition to the previously 
reported abnormal roentgen findings, the 
medullary cavities of the long bones were 
widened and there was thinning of the 
cortices and expansion of some of the 
shafts. The distal femurs had the Erlen- 
meyer flask deformity usually associated 
with Gaucher’s disease. It may be of 
interest to review the roentgenographic 
findings of previously reported cases and to 
describe those noted in our case. 


REPORT OF A CASE} 

The patient was the first child of Jewish par- 
ents. Pregnancy was uncomplicated and at 
term a 6 pound, 11 ounce male was delivered 
normally. At three months of age, however, 
hepatosplenomegaly was discovered, and at six 
months the infant was admitted to another 
hospital for diagnostic studies. A diagnosis of 
Niemann-Pick disease was made on the basis 
of a bone marrow aspiration. During the next 
eight months the infant was seen at three other 
institutions before being admitted to the City 
of Hope Medical Center. 

Physical examination revealed a chronically 
ill fourteen month old boy. He had protuberant 
eyes and decreased subcutaneous fat. Fundus- 
copy disclosed cherry red spots in the maculae. 
The abdomen appeared enlarged, and the liver 
was felt g cm. below the right costal margin 
and the spleen 10 cm. below the left costal mar- 
gin. 


t Detailed biochemical studies are in progress and will be re- 
ported separately by the Department of Pediatrics. 


There was minimal generalized lymphadenop- 
athy and the extremities were emaciated. 
Deep tendon reflexes and the cremasteric re- 
flex were absent. There was a questionable bi- 
lateral Babinski sign. 

The diagnosis of Niemann-Pick disease was 
confirmed when the characteristic cell was 
found in a marrow aspirate. Skeletal survey 
roentgenograms revealed generalized osteo- 
porosis with wide medullary cavities and dif- 
fuse underconstriction of the long bones (Plate 
1, 1a, 16 and 2). The expansion of the shafts of 
the long bones was most marked in the left 
humerus and both femurs. A miliary fine nodu- 
larity, which did not change appreciably during 
the nine months the child was followed at this 
institution, was noted on the chest roentgeno- 
gram (Plate 1 3). A roentgenogram of the ab- 
domen showed hepatosplenomegaly (Plate 1 4). 

The child had a progressively downhill course 
and died when twenty-one months old. 

The pertinent autopsy findings were as fol- 
lows: The patient was underdeveloped, poorly 
nourished, 82.5 cm. tall and weighed 10.2 kg. 
The scrotum and extremities were edematous. 
There was an eczematous skin eruption of the 
torso and upper arms. The peritoneal cavity 
contained 1,000 cc. of almost clear pale milk- 
colored fluid, and characteristic Niemann-Pick 
cells were found in the liver, spleen, lymph 
nodes, pulmonary alveoli, bone marrow, testes, 
gastric mucosa, pancreas and thymus. The 
brain also showed the presence of lipoid in 
ganglion cells and astrocytes. Lipid-laden cells 
in the viscera varied from 30 to 80 y in greatest 
dimension. They had abundant cytoplasm, 
which in hematoxylin-eosin preparation was 
foamy with numerous smaller clear vacuoles. 
These cells were red when stained with Sudan 
iv. Their nuclei were comparatively small and 
slightly irregular. 

Many pulmonary alveoli were filled with 
foamy cells (Plate 11 5), and there were also foci 
of acute bronchopneumonia. 


From the Departments of Diagnostic Roentgenology* and Pathology,+ City of Hope Medical Center, Duarte, California. 
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PLateE I. (1a) Anteroposterior roentgenogram of both lower extremities shows thinning of the cortices, wide 
medullary spaces and diffuse underconstriction of the long bones. (14) Roentgenogram shows detail of 
expanded distal femoral shaft. (2) Anteroposterior roentgenogram of the left upper extremity shows thin- 
ning of the cortex and expansion of the proximal half of the humerus. (3) Anteroposterior roentgenogram 
of the chest shows a reticulated linear pattern of markings with miliary nodularity in both lungs. (4) Arrows 
indicate the borders of the enlarged liver and spleen. 


The liver weighed goo gm., was very firm, 
and light orange-yellow. Grossly, the archi- 
tectural detail was indistinct. Microscopically, 
the architecture was considerably distorted by 
great numbers of foamy cells which distended 
the sinusoids. Some liver cells also had a slight 
foamy appearance but in comparison were 


minimally involved (Plate 11, 6¢ and 64). The 
spleen weighed 305 gm. It had a granular sur- 
face, was firm and on sectioning was of a dif- 
fuse golden orange color. Microscopically, the 
spleen, thymus and lymph nodes were exten- 
sively replaced by foamy cells identical to those 
described above. 
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Pate 11. (5) Photomicrograph of lung specimen shows numerous foamy cells within the alveoli. (6a) Photo- 
micrograph of liver specimen (low magnification) shows numerous foamy cells distending sinusoids. 
(66) Higher magnification of 6a shows details of large lipid containing cells. (7a) Photomicrograph of bone 
marrow shows relatively small trabeculae of spongy bone amid abundant cellular marrow. (74) Higher 
magnification of 7a shows foamy cells admixed with hematopoietic elements. (8) Photomicrograph of 
brain specimen shows numerous glial cells with large amounts of clear cytoplasm. 
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The bone marrow was very cellular. Trabec- 
ulae of spongy bone appeared compressed and 
sparse within the marrow (Plate 11 7a). In addi- 
tion to cells of the hematopoietic series, the 
marrow spaces contained numerous foamy cells 
which were somewhat smaller than those in the 
lymph nodes, liver and spleen. Megakaryocytes 
and younger forms of the erythrocytic series 
could be identified. Mature forms were sparse 
(Plate 11 74). 

The brain showed cortical atrophy of a slight 
to moderate degree. It weighed 998 gm. and was 
unusually firm. Almost all of the ganglion cells 
had abundant foamy cytoplasm and were ap- 
proximately four times larger than the swollen 
glial cells, which were present in great numbers 
(Plate 1 8). 


DISCUSSION 


Thannhauser® notes that in the infantile 
form of Niemann-Pick disease the skeletal 
system sometimes shows slight osteoporo- 
sis; however, this change was usually not 
found even though the bone marrow was 
involved. The lungs showed miliary nod- 
ules. Hepatosplenomegaly was palpable in 
the infants, but roentgenographic correla- 
tion was not noted. Unfortunately, in the 
reports of the adult form of Niemann-Pick 
disease reviewed by Thannhauser, there 
was no description of the roentgenographic 
appearance of the bones. 

Brailsford’ simply states thst no definite 
bone changes are seen. Schinz e¢ a/.* also are 
of the opinion that bones in Niemann-Pick 
disease show no gross roentgen changes. 
Caffey! comments that the patient with 
Niemann-Pick disease usually dies before 
there are any conspicuous skeletal changes. 
Poncher’ reported a case of an eighteen 
month old patient whose tubular bones 
showed areas of rarefaction. 

Baumann ef a/.* published a comprehen- 
sive review of the literature as well as a 
report on their own detailed studies of an 
additional case of Niemann-Pick disease. 
They observed miliary infiltration of the 
lungs and osteoporosis of the skeletal sys- 
tem on the roentgenograms of their patient, 
which were the only abnormalities they 
encountered. The bone age appeared some- 
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what accelerated; there were three carpal 
ossification centers in the wrists at eighteen 
months of age. 

In his review article, Van Creveld"® states 
that the roentgenograms of the long bones 
in Niemann-Pick disease often demonstrate 
osteomalacia and osteoporosis. He also 
refers to Freudenberg’s® report of a spon- 
taneous fracture, which actually deals with 
a set of twins, both of whom had Niemann- 
Pick disease. Their bones showed a delay in 
appearance of growth centers in the wrists, 
were abnormally radiolucent, lacked a well 
defined cortex and had a coarsened trabecu- 
lar pattern. Initially, there was no sign of 
rickets and the condition was not present in 
the first twin, who died at the age of seven- 
teen months. However, in the second twin, 
shortly before he died fourteen months 
later, a transverse fracture without dis- 
placement involving the left femur was 
found and yet there was no history of 
antecedent trauma. The roentgenograms 
also demonstrated florid rickets. Freuden- 
berg postulated that the combination of 
severe osteoporosis and superimposed rick- 
ets had led to the spontaneous fracture. 
There are no other case reports of fractures 
in patients with Niemann-Pick disease. 
Incidentally, there were no pulmonary 
abnormalities, and abdominal roentgeno- 
grams were not mentioned in Freudenberg’s 
report. 

Videbaek" described a case of a five and 
one-half year old boy followed for over 
three years after Niemann-Pick disease was 
diagnosed. There was roentgenographic 
evidence of osteomalacia and delayed bone 
development as well as diffuse speckled and 
lacy infiltration of both lung fields. 

The infant with Niemann-Pick disease 
reported by Alexander! had the unusual 
finding of extensive symmetric calcification 
in the adrenal glands. The adrenals were 
enlarged due to the presence of abnormal 
lipoid deposits in abundant vacuolated 
cells. Although Alexander suggested a 
causal relationship of the lipoid deposits 
and the calcification, it is also possible that 
the finding was coincidental since it has not 
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been noted in any other reported case of 
Niemann-Pick disease. 

Crocker and Farber’ have reviewed the 
roentgen findings in their 18 cases, ranging 
in age from newborn to 19.6 years. They 
found no abnormalities on many skull 
roentgenograms, intravenous pyelograms 
and gastrointestinal studies. Their patients 
often had miliary infiltrates in the lungs 
appearing as early as at the age of four 
months. These usually did not change after 
they were first detected. At autopsy the 
infiltrates consisted of numerous foam cells 
in alveolar spaces. The bones frequently 
showed coarsened trabecular patterns, wid- 
ened medullary cavities and underminer- 
alization. One patient showed these changes 
early, but later in life the bones apparently 
returned to normal. There was occasional 
mild failure of tubulation but none of the 
cases showed the Erlenmeyer flask deform- 
ity characteristic of Gaucher’s disease. 

Our patient had hepatosplenomegaly as 
demonstrated on a plain roentgenogram of 
the abdomen and miliary nodular infiltrates 
in the lungs. The numerous foamy histio- 
cytes in the liver, spleen and pulmonary 
alveoli found at autopsy accounted for the 
roentgen abnormalities. The appearance of 
the bones was due to replacement of normal 
marrow hematopoietic elements by foam 
cells which seemed to compress the bony 
trabeculae and also ballooned out the cor- 
tices of the long bones. 


SUMMARY 

A case of Niemann-Pick disease is pre- 
sented and the roentgen and autopsy 
findings in the bones, lungs, and abdomen 
are discussed. A review of the literature is 
also presented relative to the roentgeno- 
graphic findings. 

In addition to widened medullary cavi- 
ties, undermineralization of bones and mild 
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failure of tubulation reported by others, our 
patient had a more marked diffuse under- 
constriction of the long bones as well as 
expansion of the shafts of some of these 
bones. 

An abdominal roentgenogram verified 
the clinically palpable hepatosplenomegaly. 


Hyman L. Gildenhorn, M.D. 
Department of Diagnostic Radiology 
City of Hope Medical Center 
Duarte, California 
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GAUCHER’S DISEASE 
CLINICAL AND ROENTGENOLOGIC MANIFESTATIONS 


By BERTRAM LEVIN, M.D.* 


CHICAGO, ILLINOIS 


XAUCHER’S disease, originally de- 
scribed as an epithelioma of the 
spleen, is now generally accepted as being a 
hereditary metabolic disorder characterized 
by the accumulation of various cerebrosides 
in the reticuloendothelial organs, especially 
the spleen, liver, and bone marrow. 

The disease, though uncommon, is by no 
means rare. The great majority of cases 
reported have been in Jews though various 
other ethnic and nationality groups may be 
affected. Relatively few cases have been 
reported in Negroes and Orientals. Males 
and females are affected in about equal 
numbers. There have been a number of 
cases occurring in siblings; in only a few 
cases, however, has the disease been found 
in a parent and child. Hsia e¢ a/.'° suggest 
that there are three genetically distinct 
groups of Gaucher’s disease: (1) in a few 
instances the gene is transmitted as an 
autosomal dominant; (2) in most instances 
the gene is transmitted as an autosomal 
recessive; (3) in a small group of cases in 
which there is neurologic involvement in 
addition to the more common bone, liver, 
and spleen changes, it also appears that the 
gene is transmitted as an autosomal reces- 
sive. 

The lipoprotein storage and metabolism 
in Gaucher’s disease have been extensively 
studied. At one time it was the general 
belief that a galactocerebroside, kerasin, 
was the chemical stored in the liver, spleen, 
and other viscera. It is now known that 
either glucocerebrosides, galactocerebro- 
sides, or both, may be the lipoproteins 
stored, with behenic acid the major fatty 
acid constituent.” These substances are not 
normally found in the liver or spleen nor are 
they carried to these organs and deposited. 


Rather it appears that there is probably an 
enzymic abnormality causing an accumula- 
tion of cerebrosides in the reticulum 
cells.?°-28 

The involved organs contain varying 
numbers of ‘“Gaucher’s cells,” which are 
thought to be abnormal reticulum cells. 
The Gaucher cell is a large polyhedral or 
round cell measuring 20 to 80 w in diameter. 
Its nucleus is small and_ eccentrically 
placed. Most often there are multiple nu- 
clei, as many as twenty. The pale-staining 
cytoplasm has a wrinkled tissue paper 
appearance (Fig. 1). The cell degenerates 
slowly and it does not undergo mitotic 


Fic. 1. Bone marrow smear (Wright’s stain, X 375). 
The Gaucher cells are large and multinucleated. 
The cytoplasm is light staining with a crinkled or 
punctate appearance. 


* Director, Department of Diagnostic Roentgenology, Michael Reese Hospital and Medical Center, Chicago, Illinois. 
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division. The spleen, liver, and bone mar- 
row may be packed with these cells which 
may displace the normal cellular elements. 
Lymph nodes are often similarly involved, 
particularly the mesenteric and other deep- 
lying groups. The superficial lymph nodes 
are uncommonly involved and the medi- 
astinal lymph nodes rarely so. The central 
nervous system, the lungs, and other vis- 
cera may also be infiltrated with these cells. 


CLINICAL FEATURES 
Clinically, Gaucher’s disease presents in 
two general forms, the adult and the infan- 
tile. The adult form is by far the more 


common. 
ADULT FORM 


In the typical case the patient presents 
with hepatomegaly and splenomegaly, the 
latter the more prominent. The spleen is 
often enlarged to tremendous proportions; 
those weighing 5 to 6 kg. are not rare and 
one weighing over 8 kg. has been reported.” 
In view of this it is surprising that splenic 


Fic. 2. Case 1. Composite roentgenogram of abdo- 
men and gallbladder showing marked spleno- 
megaly and cholelithiasis. 
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Fic. 3. Case 1. The distal ends of the femora show typ- 
ical underconstriction and cortical thinning (Erlen- 
meyer flask appearance). 


rupture is rarely encountered." On occasion 
there is no hepatomegaly or splenomegaly 
in spite of varying degrees of bone involve- 
ment. The patient usually complains of 
weakness and fatigability. Mild to moder- 
ate normochromic or hypochromic anemia, 
leukopenia, and thrombocytopenia may be 
present and there may be resultant pete- 
chial hemorrhages and even epistaxis and 
gastrointestinal bleeding. Rarely, there may 
be thrombocytopenia without associated 
anemia or leukopenia.® There has been a 
report of one case of Gaucher’s disease with 
macrocytic normochromic anemia with 
leukopenia.® Infrequently, there is enlarge- 
ment of cervical, axillary, or inguinal lymph 
nodes. Pingueculae, areas of wedge-shaped 
yellowish-brown pigmentation of the con- 
junctivae adjacent to the pupils, may be 
present. Deep yellowish skin pigmentation 
may likewise appear, especially on the 
lower extremities. The pingueculae and 
lower extremity pigmentation are consid- 
ered to be near-pathognomonic of Gau- 
cher’s disease.*:!! The conjunctival and skin 
changes apparently reflect a generalized 
hemachromatosis and have been known to 
disappear following splenectomy.” A high 
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Fic. 4. Case u. There is bilateral femoral head de- 
struction but the patient has almost no discomfort 
or gait disturbance. 


incidence of myopia and malar flush has 
been reported.’ An acquired hemolytic 
jaundice may be present; this may account 
for the occasional case of gallstones en- 
countered among even young adults with 
Gaucher’s disease. 

Though the liver is frequently involved 
in Gaucher’s disease, abnormalities of liver 
function are rare. Elevation of the serum 
bilirubin and delayed excretion of bromsul- 
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phalein are the most common abnormalities 
found. In one reported case marked ascites 
was present; this was secondary to exten- 
sive parenchymal infiltration of the liver by 
Gaucher’s cells.'® 

The bone marrow is frequently infiltrated 
with Gaucher’s cells and depending on the 
site and degree of infiltration the patient 
may or may not have symptoms. At times 
there is localized bone pain which may be 
severe enough to mimic osteomyelitis and 
many patients have been operated on be- 
cause of this mistaken diagnosis.>:7:9:16.76.30 
Draznin and Singer’ have stressed the im- 
portance of recognizing these “‘bone crises” 
so as to avoid needless surgery. Strickland*4 
noted that when patients with Gaucher’s 
disease are operated upon} because of a 
mistaken diagnosis of osteomyelitis, a sinus 
may form which is particularly intractable 
and may last for weeks.*4 

Spontaneous fractures of long bones or of 
vertebrae may occur. Deformity of the 
femoral heads much like that seen in asep- 
tic necrosis (Calvé-Legg-Perthes disease) 
may result from bone weakening or infarc- 


Fic. 5. Case 1. (4) Femora; (B) tibiae; (C) humerus. There is extensive replacement of normal bone by 
Gaucher’s cells, with a cyst-like appearance. In some areas the cortex is markedly thinned and there is 
irregularity of gross bone contour. The femora are appreciably underconstricted. 
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Fic. 6. Case 1. The bones of the forearms and meta- 
carpals show the same disruption of normal archi- 
tecture as do the other long bones. 


tion. Deformities of varying degrees may 
result from weakening of the bones sec- 
ondary to marrow replacement by the 
abnormal cells. The skull is rarely involved; 
in fact, the author has found only one case 
report in which the skull was a proved focus 
of Gaucher’s disease, the diploé being ex- 
tensively infiltrated with Gaucher’s cells.” 
This was a postmortem finding; there was 
no mention of skull roentgenograms. In a 
few cases infiltration of the posterior lobe of 
the pituitary gland has been found. It has 
been postulated that this portion of the 
pituitary gland is related to the reticuloen- 
dothelial system." 

Occasional cases have been reported in 
the literature and encountered by the 
author in which the patient has had no 
hepatomegaly, splenomegaly, or roent- 
genologic evidence of bone involvement. 
The diagnosis had been made on bone 
marrow aspiration performed to seek out 
the cause for anemia. 

It is of interest that elevation of the 
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serum acid phosphatase may be found with 
Gaucher’s disease.”” The cause for this is as 
vet unknown. This is not related to the 
degree of roentgenographically demon- 
strated bone involvement and may be 
found in both males and females. 

Earlier reports indicated that spontane- 
ous abortions, sterility, and postpartum 
hemorrhage are common in Gaucher’s 
disease. More recently this concept has 
been 

The diagnosis is made by a finding of 
Gaucher’s cells in the bone marrow, spleen, 
liver, or lymph nodes. The cells are not 
found in the peripheral blood nor are there 
biochemical changes in the peripheral blood 
which may aid in the diagnosis. 

There is no known effective treatment. 
Splenectomy may be performed to over- 
come symptoms due to hemolytic anemia 


Fic. 7. Case 1. The body of the ninth vertebra is 
slightly compressed. There has been no history of 
trauma or back pain. In some cases vertebral com- 
pression may be severe enough to cause a gibbus. 


> 
é 
ae 
i # 
2 
: 
ie 


VoL. 85, No. 4 


or thrombocytopenia, or to relieve the dis- 
comfort attendant upon carrying a huge 
spleen. It is no longer felt that splenectomy 
increases the resistance of the patient with 
Gaucher’s disease to infection nor does it 
halt the progression of skeletal involve- 
ment. Roentgen irradiation of the spleen 
does not retard its growth or otherwise in- 
Huence the course of the disease. Persons 
with the adult form of Gaucher’s disease 
may live into the sixth or seventh decades 
but most often they die by the time they 
reach forty years, death being due to 
hemorrhage or intercurrent infection. 


INFANTILE FORM 

In this form of Gaucher’s disease signs 
and symptoms may appear within the first 
few months of life. Anorexia and lassitude 
are early symptoms and retardation of 
physical and intellectual development often 
occurs. In the cases reported accumulation 
of oral and pharyngeal mucus has been a 
serious problem. Hypertonicity and opis- 
thotonus are prominent features. The 
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lic. 8. Case 11. Roentgenogram of a child six years 
old. The deformity of the right femoral neck is sec- 
ondary to an old fracture. This might also account 
for the bone sclerosis in the area. The architecture 
of the left femoral neck suggests Gaucher cell in- 
filtration. 


abdomen becomes distended because of 
progressive hepatosplenomegaly. Pancyto- 
penia of varying degree is invariably pres- 


lic. 9. Case 11. Roentgenograms made at the age of six years. The neck of the left humerus is deformed, 
secondary to a healing pathologic fracture. The upper portion of the shaft of the right humerus is sclerotic; 


there had never been a fracture in this region, 
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Fic. 10. Case 11. Roentgenogram made at the age of 
four years. There is marked underconstriction of 
both femora and marked cortical thinning. Similar 
though less striking changes are present in the 
tibiae. 


ent. Skin and conjunctival pigmentation 
does not occur in infants or children 
afflicted with Gaucher’s disease. Death 
usually occurs in the second year. 

The Gaucher cell infiltration in bone, 
liver, spleen, and lymph nodes is the same 
as in the adult form. Unlike in the adult 
form, however, is the frequent pulmonary 
infiltration. The alveolar walls, alveoli, and 
bronchi often contain large numbers of 
Gaucher’s cells and it has been suggested 
that an examination of the sputum for these 
cells might easily lead to an antemortem 
diagnosis and obviate the need for splenic 
or bone puncture.*:” (It is of interest that 
in one report of a case of Gaucher’s disease 
in childhood with mediastinal and _pul- 
monary infiltration the sputum was exam- 
ined about twenty times for Gaucher’s cells 
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but the result was always negative.'’) In 
the infantile form the central nervous 
system is one site of involvement which is 
not found in the adult form. The brain has 
been reported as showing atrophy, vacuo- 
lization and mummification of the medium- 
sized pyramidal cells of the cerebral cor- 
tex.” This is of a nonspecific nature, being 
found in a wide variety of acute nonspecific 
encephalopathies of infants and children. 
In some cases Gaucher’s cells have been 
found in an adventitial reaction about 
cerebral blood vessels.” 


ROENTGENOLOGIC APPEARANCES 


From the clinical and pathologic appear- 
ances one would expect the roentgenologic 
findings to be many and varied; this is 
indeed the case. The bony structures are 
those subject to the broadest spectrum of 
roentgenographically demonstrable changes; 
the abdominal and thoracic viscera ex- 
hibit less spectacular and less specific 
changes. 

Bones. The roentgen changes in the bones 
are dependent upon and reflect the degree 
of marrow infiltration and replacement by 
Gaucher’s cells. One of the more common 
findings is expansion of the long bones with 
variable degrees of cortical thinning. This is 
best recognized at the distal end of the 
shaft of the femur but may also be quite 
evident elsewhere (Fig. 3; 5, 4-C; and 10). 


Fic. 11. Case 1v. Chest roentgenogram shows 
marked deformity of the humeri. The ribs are also 
thinned, presumably due to Gaucher cell infiltra- 
tion. 
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The normally present concavity is erased 
and there may be localized bulging of con- 
tour. This has been aptly described as 
giving an Erlenmeyer flask appearance 
(Fig. 3). This finding is not specific for 
Gaucher’s disease but may also be found in 
the hemolytic anemias (especially thalas- 
semia), leukemia, healed rickets, hyper- 
thyroidism, old healed fractures, and Al- 
bers-Schénberg disease. However, because 
of the many other clinical and roentgeno- 
logic signs in these diseases the differential 
diagnosis does not pose a serious problem. 
The replacement of normal medullary bone 
and subsequent cortical thinning may 
weaken the bone structure sufficiently to 
cause pathologic fractures. These are usu- 
ally not delayed in healing but may leave 
significant deformity (Fig. 8 and g). In long 
bones the appearance may be one of nu- 
merous sharply circumscribed round radio- 


Fic. 12. Case 1v. There is irregular expansion of the 
right femur with a pseudocystic appearance. The 
femoral head and neck and adjacent pelvic bones 
are sclerotic. The stump of the left femur (ampu- 
tated four years previously) also shows bone 
sclerosis. 
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Fic. 13. Case v. The head of the humerus is flat- 
tened, irregular in contour, and somewhat scler- 
otic. Biopsy was positive for Gaucher’s disease. 
There was no history of trauma. Intermittent 
shoulder pain had been present for two years. (The 
apparent destruction of the clavicle and acromion 
is a photographic artefact.) 


lucent defects not unlike the patterns found 
in metastatic cancer, multiple myeloma, or 
osteitis fibrosa cystica (Fig. 5, 4—C; 6; 11; 
and 12). Associated with this appearance 
there may be irregular expansion of gross 
bone outline. It has been stated that peri- 
osteal reaction does not occur in Gaucher’s 
disease. The more recent reports, however, 
disprove this concept.’'** The periosteal 
elevation does not have any specific roent- 
genographic appearance. Strickland’s™‘ cases 
had both lace-like and layer patterns. 
In some patients the bone marrow may 
become fibrotic and give a myelosclerotic 
roentgen appearance (Fig. 8, 9, 12 and 13). 
Whether the sclerosis is due to direct os- 
seous metaplasia of reticular and collagen 
fibers** or to bone repair secondary to 
destruction’® has as yet not been proved. 

The tubular bones of the hands and feet 
are rarely sufficiently involved to show 
altered roentgenographic changes. Articu- 
lating cartilage is not invaded by Gaucher’s 
cells and thus arthritic changes are not seen 
except secondary to destruction of para- 
articular bone. 

Destruction of the head of the femur is a 
relatively common occurrence in Gaucher’s 
disease and may present an appearance 
much like that seen in Calvé-Legg-Perthes 


I 
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Fic. 14. Case vi. Roentgenogram of the abdomen 
shows the classic Gaucher’s triad: splenomegaly, 
cholelithiasis (barely discernible in the reproduc- 
tion), and femoral head destruction. 


disease (Fig. 4 and 14). The onset of this 
complication may occur at any age. One 
patient in the present series had similar 
changes in the head of the humerus (Fig. 
13). Like in Calvé-Legg-Perthes disease, 
there may be reconstitution of the affected 
bone though this is probably an uncommon 
occurrence in Gaucher’s disease.'! The de- 
formities are due to replacement of normal 
bone by Gaucher’s cells rather than to 
vascular deficiency (infarction) as is postu- 
lated for some cases of Calvé-Legg-Perthes 
disease. Other bone or soft tissue infarcts 
are not seen in Gaucher’s disease. 

There have been no conclusive reports of 
roentgenographic visualization of cranial or 
facial bone involvement nor has the author 
encountered any such change. Fairbank* 
noted that one case showed “‘fine mottling” 
of the cranial bones, certainly a nonspecific 
and not necessarily abnormal pattern. 
Morgans" reported a patient who had some 
long bone changes and also “‘a small radio- 
lucency in the left parietal bone.” 
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Viscera. Splenomegaly may vary from 
slight to extreme. Hepatomegaly is gener- 
ally less evident than splenomegaly. There 
is an increased incidence of gallbladder 
stones, presumably secondary to an ac- 
quired hemolytic anemia (Fig. 2 and 14). 
Ascites may rarely occur. The gastrointes- 
tinal tract does not become sufficiently 
infiltrated by Gaucher’s cells to permit 
roentgenologic recognition. Displacement 
by the enlarged liver and spleen are gener- 
ally the only positive roentgen findings. 

The lungs, when involved, have a 
mottled appearance, generally throughout 
both lung fields (Fig. 16). Though some 
authors mention the spread from medias- 
tinal lvmph nodes to the pulmonary 
parenchyma, mediastinal lymphadenopa- 
thy is not evident on roentgenograms. 
Neither atelectasis, pneumothorax, nor 
pleural effusion has been reported. 

Though renal infiltration has been found 
in Gaucher’s disease,”? this is only a histo- 
logic finding; roentgenographic demonstra- 
tion of such kidney changes is as yet unre- 
ported. 

It should be remembered that not in all 
cases are there positive roentgenographic 
findings. There may be no demonstrable 
splenomegaly, hepatomegaly, or bone in- 
volvement in patients with Gaucher’s 
disease who do have the hematologic 
changes. In these cases the disease is prob- 
ably less severe than in those with roent- 
genologically demonstrable lesions. 


REPORT OF CASES 
A small number of case histories are 
presented to illustrate the many and varied 
clinical and roentgenologic manifestations 
of Gaucher’s disease. 


Case 1. R.R. This Jewish male was well until 
about the age of nineteen years. At that time he 
became aware of a left upper quadrant mass and 
easy fatigability. He was found to have marked 
splenomegaly and moderate pancytopenia. 
Roentgenographic studies confirmed the spleno- 
megaly and also revealed gallbladder stones 
(Fig. 2). This combination suggested Gaucher’s 
disease. Roentgenograms of the femora further 
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Fic. 15. Case vi. (4) December 8, 1952: The femora show no abnormality. (B) February 16, 1954: There 
are foci of normal bone replacement in the left femoral head and in both femoral shafts. 


supported this diagnosis (Fig. 3), and bone 
marrow aspiration confirmed it. Because of 
hemolytic anemia, upper abdominal discomfort, 
and hemorrhagic tendencies (i.e., petechiae and 
prolonged bleeding following tooth extraction) 
splenectomy was performed in 1957 when he 
was twenty-nine years old. The spleen weighed 
2,610 gm. (normal, 1oo-180 gm.). There has 
been no untoward bleeding since then and there 
has been moderate improvement in the anemia. 


Case 1. B.B.G. (This case has been reported 
previously by Draznin and Singer.’) This Jew- 
ish female was diagnosed as having Gaucher’s 
disease at the age of five years. At that time 
she had hepatosplenomegaly, pallor, and epi- 
sodes of hematuria and epistaxis. She had 
brownish pigmentation of the skin, cervical, 
axillary, and inguinal lymphadenopathy, and 
marked pancytopenia. The diagnosis was made 
by splenic puncture. Splenectomy was then 
performed; the spleen weighed 570 gm. (normal, 
100-180 gm.). Since then (the patient is now 
thirty-five years old) she has been free of 


purpura and has had no complaints which 
could be in any manner attributed to Gaucher’s 
disease except for some recurrent pain and 
tenderness over different bones and joints. 
Twice she was operated on with the diagnosis of 
osteomyelitis. At neither time was osteomye- 
litis found. The initial roentgenograms were 
negative but follow-up studies showed extensive 
and progressive deformity of bone resulting 
from marrow replacement by Gaucher’s cells 
(Fig. 4 to 7). The hemogram was within normal 
limits. The patient is married and has had an 
uncomplicated pregnancy delivering a normal 
son with no stigma of Gaucher’s disease. 


Case ur. I.R. This Jewish boy was first noted 
to bruise easily at the age of two months. Be- 
cause one paternal uncle had known Gaucher’s 
disease (Case 1) and another had died at the 
age of four years, six months after splenectomy, 
the child was suspected of suffering from the 
same affliction. This was confirmed by marrow 
biopsy. There developed progressively increas- 
ing hepatosplenomegaly, mild axillary and 
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Fic. 16. Case vir. Chest roentgenogram made post 
splenectomy when the child was free of respira- 
tory symptoms shows bilateral nodular and patchy 
pulmonary infiltration, apparently confined to the 
central lung zones. 


inguinal lymphadenopathy, and moderate pan- 
cytopenia. The child suffered from recurrent 
mild episodes of epistaxis, starting at about 
three years. At the age of three and one-half 
years a splenectomy was performed; the spleen 
weighed 538 gm. (normal, 37 gm.). Following 
this the blood findings improved and there were 
no further manifestations of bleeding. The 
child, however, showed roentgen evidence of 
progressive replacement of bone. He _ has 
suffered from multiple pathologic fractures, 
some of which have healed with residual de- 
formity (Fig. 8 to 10). He is now eight years 
old and is seriously limited in his activity be- 
cause of his bone fragility. 


Case tv. N.F. This Jewish male was first 
admitted to Michael Reese Hospital at the age 
of fifty years. He had had pain in both legs for 
about fifteen years which had been diagnosed as 
sciatica. About nine years prior to admission he 
fractured the left femur. After five years of 
treatment failed to effect satisfactory union, a 
high amputation was performed. At that time 
he was diagnosed as having Hand-Schiiller- 
Christian disease. About four months prior to 
admission, he developed ascites for which he 
was treated at another hospital. At this time 
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Gaucher’s disease was diagnosed on bone mar- 
row aspiration. On admission to Michael Reese 
Hospital, the patient was emaciated and 
lethargic. The skin had a yellowish-brown hue 
and pingueculae were present. The blood count 
revealed 2,300,000 red blood cells, 1,309 white 
blood cells, and 120,000 platelets per mm.'. 
Roentgenograms demonstrated pseudocystic 
changes in the humeri and right femur as well as 
sclerosis of the head and neck of both femora 
and acetabula (Fig. 11 and 12). Splenectomy 
was being performed when the patient died 
suddenly on the operating table. Postmortem 
examination revealed classic Gaucher cell infil- 
tration in a 3,000 gm. spleen (normal, 100-180 
gm.) and a 2,950 gm. liver (normal, 1,500- 
1,800 gm.). There was lymphocytic portal 
infiltration but no hepatic cirrhosis. 


Case v. M.M. This thiry-four year old Jew- 
ish man was admitted to the hospital because of 
left shoulder pain, recurrent for two years and 
of increasing severity for a period of three 
weeks. There was no history of trauma. Nine 
years previously, at another hospital, he had had 
a splenectomy because of anemia and spleno- 
megaly. The pathologic findings were at that 
time unavailable. The only positive finding on 
physical examination was limitation of left 
shoulder motion. The red blood cell, white blood 
cell, and platelet counts were normal, Roentgen 
examination of the left shoulder (Fig. 13) 
revealed the articulating surface of the head of 
the humerus to be flattened, the head widened 
and the subarticular bone sclerotic. The carti- 
lage space of the shoulder joint was intact. 

Biopsy of the head of the humerus revealed 
Gaucher cell infiltration. It was later confirmed 
that the splenectomy was performed for this 
reason. 


Case vi. S.L. This fifty-eight year old Jewish 
male was Seaeinn to have splenomegaly for 
about seven years. Bone marrow aspiration was 
positive for Gaucher’s disease. He had numer- 
ous small brown pigmented areas on both legs. 
There was moderate normocytic anemia, 
marked leukopenia, and slight thrombocyto- 
penia. For a few years the patient had suffered 
from recurrent left hip pain. Roentgenograms 
revealed gallbladder stones, marked spleno- 
megaly, and destruction of the head of the left 
femur (Fig. 14). 


Case vit. S.M. This white non-Jewish male 
was diagnosed as having Gaucher’s disease at 
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the age of seven months following study for 
hepatosplenomegaly and anemia. Splenectomy 
was performed at twenty months of age because 
of anemia, thrombocytopenia, and dyspnea. 
The spleen weighed 930 gm. (normal, 33 gm.). 
This was followed by some improvement in the 
blood picture and relief of the dyspnea. Roent- 
genograms revealed progressive bone replace- 
ment in the head of the left femur and in both 
femoral shafts (Fig. 15, 4 and B). At no time 
did the child give evidence of bone or joint pain. 
Chest roentgenograms showed bilateral diffuse 
pulmonary infiltration, most evident in the 
central lung fields, and punctate and nodular in 
character (Fig. 16). At the age of three years he 
had a massive hemoptysis and died one hour 
later. Postmortem examination revealed the 
liver to be cream-colored and enlarged to 1,530 
gm. (normal, 418 gm.). Both lungs showed 
extensive lymphangiectasis on all surfaces. 
There were numerous Gaucher’s cells in the 
lungs, liver, and regional lymph nodes as well as 
in the lumina of the smaller vessels of the brain. 


SUMMARY 


The many and varied clinical and roent- 
gen manifestations of Gaucher’s disease are 
discussed and representative roentgeno- 
grams are reproduced. 

The disease may be present at all ages 
and may involve various organ systems. 

Similarly, the disease may be a rapidly 
fatal one or a chronic one with few symp- 
toms and the patient living with his disease 
for many decades. 


Michael Reese Hospital and Medical Center 
29th Street and Ellis Avenue 
Chicago 16, Illinois 


The author wishes to acknowledge with 
deep gratitude the counsel of Dr. Aaron M. 
Josephson, Director of The Department of 
Hematologic Research, Medical Research Insti- 
tute, Michael Reese Hospital and Medical Cen- 
ter. 
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AGENESIS OF THE SACRUM AND COCCY X* 


By PAUL M. DASSEL, M.D. 


GRAND RAPIDS, MICHIGAN 


——— of the sacrum and coccyx is 
an uncommon developmental abnor- 
mality of the spine. Congenital absence of 
the lumbar spine is more unusual, and con- 
genital absence of the vertebral column 
cephalad to the tenth thoracic segment ap- 
parently is incompatible with fetal develop- 
ment. 

Freedman,” in 1950, described a case of 
absence of the sacrum below the second 
sacral segment. He made a comprehensive 
survey of the literature pertaining to con- 
genital absence of the lower spine and clas- 
sified the 44 cases recorded since the condi- 
tion was first described by Hohl in 1852. 
Pirkey and Purcell*® reported in the radio- 
logic literature 2 cases of agenesis of the 
lumbar and_= sacral vertebrae. Blumel, 
Evans, and Eggers,' in 1959, reviewed the 
literature and included 5 more cases from 
published articles. They made an intensive 
statistical compilation and genetic analysis 
of 50 additional cases obtained from a sur- 
vey of one hundred Texas hospitals and 
three hundred orthopedic surgeons in the 
United States and Hawaii. A total of about 
100 cases of agenesis of the lower spine has 
been recorded. 


REPORT OF A CASE 


J.L., a white female, was born three weeks 
prematurely on June 24, 1952. Her birth weight 
was five pounds and four ounces. Bowel move- 
ments were difficult from birth, and she was 
treated for rectal stenosis by dilatation during 
the first few weeks of life. An upper gastro- 
intestinal series at the age of six months was 
negative. Deformity of the lower extremities 
was treated by applications of plaster casts 
during the first year. She ate very little and her 
weight at the age of three years was eighteen 
pounds. Bowel movements were irregular and 
often resulted in fecal impactions which re- 
quired manual removal by the mother. Cathar- 


tics did not aid the bowel movements. There 
was incontinence. A cystoscopic examination 
made at the time of a urinary tract infection 
showed extensive cystitis throughout the tri- 
gone of the bladder. 

Physical examination at the age of five and 
one-half years revealed underdevelopment with 
diminished muscular strength of both lower 
extremities and marked atrophy below the 
knees. The child’s height was thirty-seven 
inches and her weight was twenty-five pounds. 
The feet were severely pronated, with the heels 
in a valgus position, and the toes were turned 
up. There was painless and full range of hip 
motion. She walked with a bowlegged gait 
swinging the pelvis in unison with the step. 

There was a soft tissue mass over the lower 
lumbar area, and there were peculiar oblique 
skin creases. The pelvis was small. The rectal 
sphincter showed very little tone; however, 
there was no anesthesia of the perianal region 
to a pin prick. 

The mental development was not impaired. 
One sibling had a minor foot abnormality which 
responded to treatment. Two other siblings and 
the parents are normal. 

Roentgenograms showed a congenital ab- 
sence of the sacral and coccygeal segments of 
the spine, except for a small malformed portion 
of the posterior vertebral arch of the first sacral 
segment (Fig. 1). There was a slight deformity 
of the inferior posterior corner of the body of 
the fifth lumbar segment and a wide pseudo- 
joint space, bilaterally, between the iliac bone 
and the inferior part of the fifth lumbar verte- 
bra (Fig. 2). The pelvic ring, normal in con- 
figuration at six months of age (lig. 3), became 
narrowed, elongated, and slightly asymmetric 
with weight bearing (Fig. 4). The iliac bones 
approached the midline. The hip joints were 
normal. The twelfth rib was hypoplastic on 
the right. The cervical and thoracic segments 
of the spine were normal. The bones of the 
lower extremities were normal except for mal- 
position of the bones of the feet due to soft 
tissue deformity. 

An intravenous pyelogram showed minimal 


* From the X-Ray Department of the Ferguson-Droste-Ferguson Hospital, Grand Rapids, Michigan. 
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Fic. 1. Lateral roentgenogram of the pelvis at the 
age of five and one half years. There is only a small 
part of the posterior arch of S-1 present. L-5 is de- 
formed to conform with the bony mass of S-1. The 
remainder of the sacrum and the entire coccyx is 
absent. 


pyelectasis and calycectasis, and enlargement 
of the urinary bladder. 

At seven and one-half years of age she is still 
having difficulty with bladder and bowel con- 
trol but is improving. The club foot deformity 
is being treated by exercises and corrective 
orthopedic shoes. 


DISCUSSION 


In congenital absence of the lower spine, 
the lower extremities, especially below the 
knees, are tapered because of muscular de- 
ficiencies and underdevelopment. An atti- 
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tude of external rotation and partial flexion 
is common. Some type of club foot deform- 
ity is usually present. Walking is often awk- 
ward and may be impossible in the more 
severe cases. There is a prominence over the 
lumbar area. The intergluteal fold charac- 
teristically is short and the buttocks are 
small and flattened. 

Deficiencies of the lower spinal nerves are 
frequent with impaired innervation to the 
perineum (S-2 to S-5) and the legs and but- 
tocks (L-5 to S-1). The thigh muscles (L-2 
to L-4) are usually normal if the anomaly is 
no more extensive than absence of the sa- 
crum and coccyx. Most of these cases have 
incontinence of urine. The anal sphincter is 


Fic. 2. Oblique roentgenogram of the pelvis at the 
age of five and one half years. There is malforma- 
tion of the body of L-5 and a wide pseudo-joint 
space between L-5 and the ilium. 
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atonic, but fecal incontinence is unusual. 
Sometimes there are sensory nerve changes 
of the lower extremities, but these changes 
are less pronounced than motor nerve al- 
terations. 

The structural supporting pelvic ring is 
intact and has an essentially normal con- 
tour if the first sacral segment is present, or 
if there is sacralization of the fifth lumbar 
vertebra. When this is the case, stance and 
gait are almost normal. Absence of this 
bony “‘keystone”’ results in a vertical posi- 
tion of the innominate bones, which meet in 
the midline posteriorly, and in an altered 
position of the acetabula, with dislocation 
of the hips making walking difficult or im- 
possible. 

Other congenital abnormalities of the 
spine and ribs are often associated with con- 
genital deficiencies of the lower vertebral 


lic. 3. Anteroposterior roentgenogram of the pelvis 
at the age of six months. The sacrum and coccyx 
are absent, but the pelvis is normal in contour. 


Agenesis of the Sacrum and Coccyx 


lic. 4. Anteroposterior roentgenogram of the pelvis 
at the age of five and one half years. The bony 
pelvis is narrowed, elongated, and slightly asym- 
metric; these are weight bearing effects. 


segments and include spina bifida, hemiver- 
tebrae, and meningocele. Coexisting soft 
tissue anomalies include: arthrogryposis, 
anal defects, cleft lip or palate, hernia, 
genitourinary deficiencies and malforma- 
tions, partial agenesis of extremities, con- 
genital heart disease, and reduplications of 
colon, bladder, and penis. 

A deficiency of a primary organizer is be- 
lieved to be the basis for agenesis of the 
lower vertebral segments. The abnormality 
develops early during embryonic life, since 
ossification of the first sacral segment be- 
gins during the eight or ninth week of fetal 
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life. Most cases show a complete absence of 
vertebral development below a certain 
level, and sometimes malformation of those 
lower segments which are present, suggest- 
ing that the inhibitory factor proceeds in a 
caudal to cephalad direction. 

In animals, deficiencies in the caudal ver- 
tebrae have been induced by subjecting the 
embryo to the influence of high tempera- 
tures, lithium salts, insulin, ultraviolet 
rays, or vitamin A deficiencies. In the hu- 
man, possible contributing maternal factors 
are poor nutrition, certain illnesses, fever, 
diabetes mellitus, and the presence of toxic 
substances in the circulation. Some cases 
may be due entirely to heredity. 


SUMMARY 


A case of congenital absence of the sa- 
crum and coccyx is described. Deficiencies 
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in the lower spinal nerves and muscular 
maldevelopment of the lower extremities 
are associated with this abnormality. Clini- 
cal features of this unusual congenital 
anomaly are reviewed. 


201 Metz Building 
Grand Rapids 2, Michigan 
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DEFECT OF THE CORPUS CALLOSUM AND CON- 
GENITAL OCCLUSION OF FOURTH VENTRICLE 
WITH TUBEROUS SCLEROSIS* 


By G. B. ELLIOTT, M.B., and D. W. WOLLIN, M.D. 


CALGARY, ALBERTA, CANADA 


URING the last decade it has been 

realized that many fetal abnormali- 
ties, thought to be hereditary in origin, may 
be results of fetal disease during intra- 
uterine life and not inevitable. The protec- 
tion of the fetus by the placenta is now 
known to have been greatly over-rated and 
most viruses, bacteria and many common 
chemicals can pass through the villi into the 
fetal circulation. Primitive cells in the 
differentiating fetus are particularly sus- 
ceptible to permanent injury by viruses and 
chemicals which may have no noticeable 
clinical effect on the mother after transfer 
to her unborn child." 

When fetal organogenesis is experimen- 
tally interfered with, the end results are 
often common to varied initiating agents, 
and depend more upon the critical timing of 
the injury. Clearly, the probable agents are 
most difficult to trace many months later at 
birth. Willis stated that “while scattered 
observations... are of doubtful  signifi- 
cance and statistically valueless, it is impor- 
tant that they should be recorded, for some 
of them may provide clues worth following 
in further inquiries into the histories of 
malformation-producing pregnancies and in 
further experimental work.” With this 
purpose in mind the authors wish to docu- 
ment this single case of agenesis of the 
corpus callosum associated with tuberous 
sclerosis and other abnormalities of the 
brain. 


REPORT OF A CASE 
Baby W., a newborn male, was seen because 
of a large head and a history of two “blue 
spells” twelve hours following birth. 
Physical examination showed that the head 


was large, especially in the occipital region; 
bilateral cephalohematomata were also present, 
the larger on the right side. The anterior fon- 
tanelle was widely patent, the posterior small. 
The child was lethargic, listless and quite 
hypotonic. The fundi were nornial, there were 
no abnormal neurologic signs, and the neck was 
not stiff. Bilateral subdural punctures through 
the anterior fontanelle revealed no evidence of 
subdural hematoma. A ventricular puncture 
was carried out and 10 cc. of air substituted for 
ventricular fluid on the left side. The ventricu- 
lograms were interpreted as indicating an 
agenesis of the corpus callosum, with the possi- 
bility of a concomitant tuberous sclerosis be- 
cause of the irregularities of the walls of the 
ventricular cavities (Fig. 1-4). 

The child died six weeks later, after many 
more “‘blue spells” from staphylococcal bron- 
chopneumonia. 

At autopsy the main abnormalities were 
found in the brain (Fig. 5-9). On microscopic 
examination of the nodular areas, Luxol fast 
blue and other stains showed a loss of normal 
cortical lamination and myelin meshwork with 
marked glial proliferation including scattered 
occasional large protoplasmic astrocytes. These 
changes were not restricted to the visible 
nodular areas, but were present to some degree 
throughout the cerebrum, as is common in 
tuberous sclerosis. None of these lesions were 
found in the brain stem or cerebellum. The 
fourth ventricle formed a cyst, lined by smooth 
ependyma and showed no foramina. The aque- 
duct was dilated, unkinked and reached 3 mm. 
in diameter. 

A 2 mm. tubular hamartoma was found at 
the corticomedullary junction of one pyramid 
in the left kidney. No other abnormalities were 
detected. 


DISCUSSION 


It was formerly believed that the protec- 


* From the Department of Clinical Pathology, Calgary General Hospital, Calgary, Alberta, Canada, and Department of Radiology, 


Kingston General Hospital, Kingston, Ontario, Canada. 
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Fic. 1. Ventriculogram, anteroposterior view. The 
space between the anterior horns is occupied by 
cerebral tissue anterior to the plane of the septum 
pellucidum. The lateral walls of the anterior horns 
are irregular due to nodules of gliosis, while the 
roofs are deformed by masses of tuberous tissue. 
The arrow indicates an abnormally peaked dorsal 
margin of the lateral ventricle (see also Fig. 5). 


Fic. 2. Ventriculogram, brow up lateral view. Three 
features are demonstrated: (1) Relatively small 
size of the anterior horns of the lateral ventricles; 
(2) marked widening of the foramen of Monro due 
to absence of the fornix which normally forms its 
anterior margin. The anterior wall of the third 
ventricle and the anterior horn of the lateral ven- 
tricle show a continuous line; (3) a central radio- 
lucent shadow demonstrates the absence of the 
septum pellucidum and free communication be- 
tween the lateral ventricles (arrow). 
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tive barrier of the placenta was so complete 
that congenital anomalies were probably 
hereditary and unavoidable. However, 
proof of genetic origin in many of the most 
common defects, especially cardiac, has not 
been forthcoming in the literature. Even 
occurrence in twins or siblings, so often 
assumed to be prime evidence of hereditary 
origin, may equally be the result of common 
exposure to environmental causes which go 
unrecognized." 

Experimentally it would appear that 
defects and malformation correspond more 


Fic. 3. Ventriculogram, posteroanterior view. Widely 
separated and enlarged posterior horns of the lat- 
eral ventricles are seen with medial and cephalad 
extension of the roofs in a bicornuate deformity. 
Irregular nodules are seen in the walls of the lat- 
eral ventricles particularly on the right side due to 
tuberous gliosis corresponding with “candle gut- 
tering” seen in the gross specimen (arrow). The 
bilocular midline collection of air interposed be- 
tween the lateral ventricles represents the pos- 
terior extent of the abnormal cavity joining the 
two lateral ventricles, which is ordinarily occupied 
by the septum pellucidum. The “‘partition”’ is un- 
explained. 
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Fic. 4. Ventriculogram, brow down lateral view. 
Both occipital regions of the lateral ventricles are 
grossly dilated, compared with the small under- 
developed anterior horns. The sharply circum- 
scribed radiolucent shadow (arrow) represents the 
abnormal common cavity between the two lateral 
ventricles occupying the position of the absent 
septum pellucidum. 


with the time at which a harmful agent 
damages embryonic processes which are 
actively proliferating. As the various organs 
forming at the same time are subject to the 
same noxious agents, it is thought that this 
may be a reason why multiple anomalies 
tend to appear rather than solitary ones. 
No evidence has been recorded to show that 
agenesis of the corpus callosum has any 
hereditary basis in humans. It is stated to 
be a familial occurrence in the mouse.’ A 
considerable variety of anomalies has been 
reported in association with it, including 
cerebral microgyria, cerebellar hypoplasia, 
stenosis of the aqueduct, porencephaly, 
patent ductus arteriosus, bifid ribs and 
multiple dental cysts. None of these appear 


Fic. 6. Coronal section of brain anterior to that in 
Figure 5 seen from behind. The common cavity of 
the lateral ventricle is seen with medially rotated 
gyri in the roof. Bicornuate deformity of the roofs 
of the lateral ventricles is just appearing (arrows). 
Glial tissue, replacing normal cortex, obliterates 
the lateral cortical sulci and enlarges the hemi- 
spheres, especially the temporal lobes. 
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Fic. 5. Coronal section of the brain through the atria 
of the lateral ventricles, thalami and floor of the 
fourth ventricle (from behind). The lateral ven- 
tricles present as a common cavity with complete 
absence of a septum pellucidum and corpus callo- 
sum. Medially rotated gyri and sulci of the sagittal 
fissure form the medial part of the roof of a com- 
mon ventricular cavity. The sulcus to the left of 
the midsagittal plane superiorly (upper arrow) 
represents the peaked dorsal margin of the lateral 
ventricle (compare with Fig. 1). A mass of tuber- 
ous gliosis deforms the roof of the atrium on the 
left (lower arrow). The temporal horns are rela- 
tively normal, but no hippocampal stripes or olfac- 
tory nerves can be detected. 
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Fic. 7. Medial aspect of the left cerebral hemisphere 
showing absence of corpus callosum and rhinen- 
cephalon, cystic fourth ventricle with rudimentary 
vermis and hypoplastic pons. Note the pseuco- 
cortical paraventricular nodules of tuberous scler- 
osis (“candle gutterings’”). Micro- and macro- 
gyri make up the cortical surface of the hem- 
isphere. No cingulate gyrus can be detected. 


with undue frequency. However, it regu- 
larly concurs with failure of development of 
the rhinencephalon which includes the 
septum pellucidum, fornix, fimbria, hip- 
pocampal gyri and olfactory nerves. Both 
the corpus callosum and rhinencephalon 
begin as thickenings of the lamina termi- 
nalis at about the same time in embryonic 


Fic. 8. Lateral view of the left cerebral hemisphere. 
A plaque of white mammillated tuberous tissue 
replaces the cortex of the parietal and temporal 
lobes. Isolated islands of similar nature can be 
seen (arrows). 
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life and grow posteriorly in ram’s horn 
fashion together with the evolution of the 
temporal lobes. Because agenesis affecting 
both formations appears to be the rule, it is 
clear that absence of the corpus callosum 
cannot be a reversion to a more primitive 
form of brain, for the rhinencephalon is 
phylogenetically older. 

No maternal disease was detected at any 
stage in our case. No cause for the condition 
is known, but it has been suggested as a 
possible sequel of maternal rubella during 
pregnancy in one report.t We could find 
records of only 2 instances of somewhat 
similar combinations of callosal defect and 
tuberous sclerosis in the litersture.?* 

The absence of a roof to the third ven- 
tricle or the presence of a common ventricu- 
lar connection causes the most characteris- 
tic roentgenographic appearance.° The lack 
of formation of the genu of the corpus 
callosum is responsible for the failure of 
forward extension of the lateral ventricles 
beyond the plane of the foramen of Monro, 
On the other hand, the dorsal margins of 
the lateral ventricles are peaked and the 
posterior horns are dilated due to the ab- 
sence of periventricular matrix and tape- 
tum, which are normally in active forma- 


Fic. 9. Lateral view of the right cerebral hemisphere. 
The main plaque of tuberous tissue almost forms 
a mirror image of that on the left side. One appar- 
ently isolated island of similar tissue is marked 
(arrow). 
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tion at the same time as the corpus cal- 
losum.® 

Tuberous sclerosis is known to have a 
strong genetic basis, but is rarely observed 
in the newborn. This suggests that in some 
way the rate of development was enhanced 
in this case. 

Lipoma of the corpus callosum often 
occurs with incomplete formation of the 
corpus callosum. These masses seem to be 
hamartomatous, arising in tissues around 
the anterior cerebral arteries, moulding 
supracallosal structures, including the falx 
and preventing their further evolution by 
obstructing their growth rather than a 
basic developmental defect of the corpus 
callosum itself.*:!° 

In contradistinction to the above, our 
case is an example of an arrest of develop- 
ment of the corpus callosum and rhinen- 
cephalon occurring before the end of the 
third month of fetal life.! The foramina of 
Magendie and von Luschka begin to appear 
about the fifth to sixth week of embryonic 
life.'* In our case their absence led to the 
development of a grossly dilated fourth ven- 
tricle.!! There is, therefore, good reason to 
believe that all the lesions in our case dated 
from about this time. 

In retrospect the selective occipital 
enlargement of the head noted clinically 
was due to the dilatation of the fourth 
ventricle. This feature has been noted pre- 
viously by Matson.° 


SUMMARY 


A case of a complete detect of the corpus 
callosum and rhinencephalon, with atresia 
of the foramina of Luschka and Magendie 
and tuberous sclerosis is described. These 
lesions probably date from about the sixth 
week of embryonic life. They are reported 
to draw attention to the earlier phases of 
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malformation-producing pregnancies. 


G. B. Elliott, M.B. 

2711 8th Street, S.W. 

Calgary, Alberta 

Canada 
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PNEUMOCYSTIS CARINIT PNEUMONIA* 


By K. H. FALKENBACH, M.D., Priv. Doz. Dr. Mev. K. D. BACHMANN, 
and B. J. O’LOUGHLIN, M.D. 
SANTA MONICA, CALIFORNIA 


Li ie E first cases of pneumocystis Carinii 
pneumonia were reported in this coun- 
try by Lunseth et a/.* in 1955. Since that 
time many cases have been recorded from 
all over the United States and Canada. 
Most of these reports include only a few 
cases observed by the authors. No one in 
this hemisphere has, as yet, seen as large 
an outbreak of this disease as that reported 
by Bachmann®~’ in Cologne and by Freu- 
denberg and Tobler'* in Switzerland. It 
would seem, therefore, that this disease, in 
this country, is still somewhat unusual or 
exists unrecognized. 

We observed a few cases of pneumocys- 
tis Carinii pneumonia and were intrigued 
by the roentgen appearance of the chest in 
these children. We then studied the roent- 
genograms of the children involved in the 
epidemic in Cologne, Germany and it 
seemed that the roentgen findings, although 
not pathognomonic, were so similar in all 
cases that they could be called character- 
istic for this disease. After we had studied 
the roentgenograms of over 100 cases and 
had a better understanding of the roentgen 
appearance of this entity, we found 3 cases 
presenting this lesion handled by one pedia- 
trician in our city. It seemed to us, there- 
fore, that the disease is not as rare in this 
country as it may appear from the litera- 
ture, but that it goes undiagnosed in too 
many cases. The purpose of this paper is 
to alert the radiologist who has the oppor- 
tunity of seeing these cases to the signs 
which aid in their recognition and diagno- 
sis. 


ETIOLOGY 


The disease is caused by a_ proto- 
the pneumocystis Carinil, first 
described by Chagas" in 1909 and then by 


Carini,!® whose name was given to the or- 
ganism. The early investigators saw this 
organism only in animals. The first case of 
pneumocystis Carinii seen in a human was 
described by Van der Meer and Brug* 
in 1942 without them identifying it. Otto 
Jirovec demonstrated the organism in the 
lungs of 16 children (observed by Vanek 
and Jirovec*’ between 1945 and 1951) who 
died of an interstitial type of pneumonia. 
The clinicopathologic picture of the dis- 
ease was described in 1913 by Watjen*® 
and in 1927 by Feyrter'’ and others.?**?:* 
This unusual interstitial pneumonia in 
early infancy was the concern of many 
clinicians and _ pathologists.‘:!°*! Using 
Koch’s postulates, it has not been definitely 
proved that the pneumocystis Carinii pro- 
tozoon has produced this particular type of 
interstitial pneumonia. However, in all 
cases of this disease the organism has been 
found. It is, therefore, assumed that this 
otherwise harmless saprophyte is a causa- 
tive factor in susceptible patients. 

The reason for an epidemic outbreak of 
this disease and/or its sporadic occurrence 
is not yet clear. It could well be that adults, 
who are otherwise free of clinical symp- 
toms and show no roentgenographic find- 
ings, are the carriers of the disease. The 
complement fixation tests recently devel- 
oped®*® may shed further light on this 
problem. Ewerbeck'® demonstrated clini- 
cally that the adult is a carrier of the 
protozoon and strict isolation and steriliza- 
tion methods may well prevent spread of 
the disease. 


CLINICAL FEATURES 


Pneumocystis Carinii pneumonia usu- 
ally occurs in children between the ages 
of two and five months, and most com- 


* From the Departments of Radiology of the UCLA School of Medicine, Los Angeles, California, and the Kinderklinik der Universi- 
tit, Germany. 
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monly in premature, underweight children, 
or in children whose resistance is decreased. 
This type of interstitial pneumonia has also 
been described in some adults but in all 
these cases a marked debilitating disease 
was present.’ The incubation period is 
approximately forty to fifty days.®”* The 
lethality of the disease lies between 30-50 
per cent.”'*:.4° This high death rate forces 
us to be concerned. 

The clinical picture may be very stormy. 
An apparently well child may in a few hours 
develop severe dyspnea, tachypnea, cya- 
nosis and facial paleness ending in sudden 
death in a few hours or in from two to five 
days. Pathologic examination has shown 
this to be the cause of death in some infants 
who were apparently well when they were 
put to bed in the evening and were found 
dead in their cribs on the following morn- 
ing.’ On the other hand, the disease may 
run a relatively insidious course in the 
beginning without alarming either the 
child’s parents or his doctor, and then sud- 
denly attack the patient with full severity. 
Also, the symptoms may increase slowly 
until the full clinical picture is present. The 
infant is completely apathic, in a collapsed 
condition, with a frightful face, a tachypnea 
between 80-120 and severe dyspneic cya- 
nosis, using all his auxiliary respiratory 
muscles to the fullest extent the prostrate 
condition allows,!:>:% 

In contrast to this alarming clinical pic- 
ture are the physical findings and labora- 
tory studies. The lungs on auscultation and 
percussion do not appear unusual; one may 
hear only a fine, paper-like crackle over the 
lower lung fields. Electrocardiographic 
studies do not reveal a myocardial insufh- 
ciency and are normal. The blood study 
may show elevation of the white blood cell 
count but is otherwise undiagnostic. 

Premature infants in the sixth to eighth 
week of life with plasma cell pneumonia 
demonstrate a drop in the gamma globulin 
fraction and an increase in the alpha globu- 
lin fraction. If the child contracts this dis- 
ease between the tenth and thirteenth 
weeks of life, an increase in the alpha and 
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gamma fractions with a depression of the 
albumin fraction is noted.!*:?%3° Occasion- 
ally, elevation of the plasma calcium levels 
is seen.!* In most cases, the pneumocystis 
Carinii can be found in the sputum. A 
special staining method has to be used with 
a phase microscope.*:** The absence or non- 
demonstration of the protozoon in the 
sputum does not exclude the diagnosis of 
pneumocystis pneumonia. 


ROENTGEN FINDINGS 


The clinician, therefore, has to depend 
to a great extent on the roentgenographic 
studies, in addition to his clinical observa- 
tion, in making a diagnosis. The chest 
roentgenograms are usually characteristic”! 
and present the most valuable contribu- 
tion to the clinical diagnosis. It is surprising 
that the roentgenologic interpretation is 
treated so lightly; only a few articles place 
adequate importance on the value of these 
findings.”*:*! Unfortunately, the differen- 
tial diagnosis of an interstitial type of 
pneumonia includes some thirty different 
types of disease.“* The majority of them 
can be differentiated by the roentgeno- 
graphic study alone, but in many instances 
the combination of the roentgen findings, 
age group, specific history or evident clin- 
ical findings must be taken into considera- 
tion. 

The changes on the chest roentgeno- 
grams seen most commonly (Fig. 1) are 
those of an extensive bilateral broncho- 
pneumonia with generalized, localized and 
interstitial emphysema, often with small 
atelectatic segments. In 150 chest roent- 
genograms reviewed for pneumocystis 
Carinii pneumonia, the ground glass ap- 
pearance described in many publications 
was not observed by us. The changes seen 
in these lungs seem to spread from the hilar 
areas into the periphery. No signs of hilar 
lymphadenopathy were seen. Fine lines of 
increased density fanning out from the hili 
into the periphery are observed leaving an 
emphysematous peripheral border of the 
lungs free of involvement (Fig. 2). These 
linear densities are surrounded by more or 
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Fic. 1. Chest roentgenogram of a three month old 
male four days after hospital admission. Diagnosis 
of pneumocystis Carinii was established at autopsy 
four days after this roentgenogram was taken. 


less fine to coarse, patchy densities. Some- 
times these patchy densities conglomerate 
to form pneumonic infiltrates affecting 
larger lung segments (Fig. 3). Both lungs 
were always involved, the upper lobes 
most frequently, and often all five lobes 
showed marked changes which were most 
obvious in the left upper lobe. The lower 
lobes were less markedly infiltrated but 
demonstrated definite emphysematous 
changes. We observed the emphysematous 
involvement best in the lateral views. The 
heart, aorta and pulmonary vessels showed 


Fic. 2. Chest roentgenogram of a two and one-half 
month old female ill for two days. The patient died 
one day later of pneumocystis Carinii diagnosed at 
autopsy. 
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Fic. 3. Chest roentgenogram of a three month old 
female taken one week after admission and ten 
days after the onset of clinical symptoms. Diag- 
nosis of pneumocystis Carinii was confirmed at 
autopsy fourteen days after the onset of symp- 
toms. 


no evident changes and we did not note any 
pleural reactions. 

The extent of pulmonary involvement 
could not be used as a prognostic sign 
(Fig. 4 and 5). The early stages of the dis- 
ease have not definitely been demon- 
strated on roentgenograms because the 
patient is usually not ill enough to warrant 
an early roentgen study. Obviously, no 
roentgenograms are available of children 


Fic. 4. Chest roentgenogram of a fourteen week old 
female child taken on admission to the hospital 
after one day of clinical symptoms. The patient 
died the same night and a diagnosis of pneumo- 
cystis Carinii was confirmed at autopsy. 
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Fic. 5. Chest roentgenogram of a fourteen week old 
male taken on admission to the hospital after one 
day of clinical symptoms. The patient survived 
and was discharged from the hospital after three 
months. 


who died suddenly from this disease. 
There appears to be little doubt that the 
chest roentgenograms of the children whose 
sudden death is attributed to the disease 
would not have differed from the chest 
roentgenograms of the children whose 
deaths occurred in the later course of the 
disease. This conclusion is reached because 
of the parallel findings in the lungs in all 
these cases at necropsy. 

The clinical course of the disease lasts 
about six to eight weeks but roentgeno- 
graphic changes are present for a much 
longer period of time. This definitely poses 
a difficult differential diagnostic problem. 
Unfortunately, not enough follow-up stud- 
ies are available. In the cases we have seen, 
the lungs did not appear normal two years 
after the children had recovered sympto- 
matically (Fig. 6, 4-D; and 7, 4 and B). 

The roentgen findings in the acute stage 
of the disease must be differentiated from 
extensive bronchopneumonia of a bacterial, 
viral or tuberculous origin. Aspiration pneu- 
monia, giant cell pneumonia and cytomeg- 
alic disease occurring as an interstitial 
pneumonia, measles and pertussis pneu- 
monia can easily be considered as being 
consistent with gamma globulin abnormal- 
ities. 

PATHOLOGY 


The pathologic changes of the disease 
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have been extensively discussed since its 
recognition.'?:>.29.38 Tt is rarely mentioned 
that the organism can spread through the 
blood and lymph vessels and may be found 
in the kidneys, brain and liver, in addition 
to its typical appearance in the alveoli of 
the lung. 
TREATMENT 

At the present time no specific therapy is 
known. All antibiotics, chemotherapeutic 
agents, antihistamines, cortisone, and anti- 
malaria agents have failed. Symptomatic 
therapy with oxygen and careful nursing 
are the only measures that afford relief 
and make the patient more comfortable. 
The use of antibiotics is recommended to 
control infection from secondary invaders. 


DISCUSSION 


Interstitial plasma cell pneumonia due 
to pneumocystis Carinii is a highly conta- 
gious disease for the susceptible individual, 
usually the infant between two and five 
months of age, premature, underweight, or 
debilitated for some other reason. The high 
(30-50 per cent) mortality rate should 
point up the importance of further study 
of this entity. 

We do not believe that the disease is as 
rare as is indicated in the literature but 
that it is too often undiagnosed. In many 
cases it may run such a moderate course 
that it may be clinically unnoticeable and 
only the incidental chest roentgenographic 
examination may point to the diagnosis. 
This has already been reported by Stern- 
berg and Rosenthal* and we made similar 
observations in two sets of twins. One twin 
showed clinical evidence of the disease and 
had to be hospitalized but the other was 
symptom free. The first knowledge of in- 
volvement of the lungs was by chest roent- 
genograms made routinely on admission 
(Fig. 8 and 9). 

The recognition of these cases is very 
important as the clinically silent case can 
very well be the cause of epidemics pre- 
viously described in hospitals and chil- 
dren’s homes. We believe that one would 
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Fic. 6. (4) Chest roentgenogram of a ten week old female, ill for two weeks, taken at the most acute stage of 
the clinical symptoms. (B) Chest roentgenogram taken six weeks after 4 at the time of discharge from the 
hospital when the patient was clinically symptom free. (C) Roentgenogram taken four months after the 
clinical onset of the disease. At this time the child had been symptom free for three months. (D) Roentgeno- 
gram taken five months after B. There were no clinical symptoms and the child was perfectly well. 


not be wrong, in view of the high mortality 
of this disease, to make a diagnosis of 
pneumocystis Carinii pneumonia in infants 
between the ages of two and five months 
who are underweight, debilitated or pre- 
maturely born; who show signs of increas- 
ing dyspnea and cyanosis with little cough 
or temperature elevation and without sig- 
nificant physical findings or characteristic 
laboratory studies; and whose chest roent- 
genograms demonstrate pronounced em- 


physema and findings consistent with dif- 
fuse bilateral bronchopneumonia. Such a 
diagnosis would result in the immediate use 
of sterile procedures and strict isolation of 
the patient. To date, this is the only suc- 
cessful measure for controlling the disease. 

The chest roentgen findings alone are not 
diagnostic of pneumocystis Carinii pneu- 
monia but they are consistently similar in 
all cases and are, therefore, characteristic. 
The extensive bilateral involvement of the 
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lungs and the concomitant generalized 
interstitial emphysema are rarely seen in 
any other type of interstitial pneumonia in 
this age group. 


SUMMARY 


Interstitial plasma cell pneumonia due 
to the pneumocystis Carinii protozoon is a 
disease of early childhood which is not as 
rare as was previously believed. Awareness 
of the disease may lead to the diagnosis of 
many more cases and may prevent un- 
necessary infantile deaths. The diagnosis 
can be made by the characteristic roentgen 
findings in the chest correlated with the 
clinical history and physical findings. 


kK. H. Falkenbach, M.D. 
Department of Radiology, UCLA 
Los Angeles 24, California 


Fic. 7. (4) Chest roentgenogram of a three month 
old male taken at the height of the disease, two 
weeks after the onset of clinical symptoms. (2) 
Same patient as in 4 after he had been symptom 


free for two years, 
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Fic. 8. Chest roentgenogram of a three month old 
male at the time of hospital admission with severe 
clinical symptoms. The patient survived. 


We wish to express our thanks to Leonard 
Montag, M.D. for allowing us to use informa- 
tion trom his private files for the demonstration 
of his cases in our Figures 8 and 9. 
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ROENTGEN SIGNS OF PNEUMOPERITONEUM 
IN THE NEWBORN* 


By ENRIQUE SCHWARZ, M.D.+ 


CHICAGO, ILLINOIS 


DELAYED diagnosis of pneumoperi- 
toneum in the newborn infant is com- 
monly associated with fatal consequences. 
Perforation can occur anywhere along the 
gastrointestinal tract of infants, frequently 
producing pneumoperitoneum. The causes 
of perforation are many and have been 
described elsewhere.’ The clinical features 
and the treatment of this condition have 
been recently described by Hamrick.° 
A careful study of the roentgenograms 
of these patients discloses the presence of 
free air in the abdomen, by which an early 
diagnosis can be established, thus reducing 
the high mortality rate. 


ROENTGEN DIAGNOSIS 


The supine roentgenogram. When perfora- 
tion of the gastrointestinal tract occurs into 
the peritoneal cavity, rapid accumulation 
of air ensues, producing abdominal disten- 
tion. Unless the possiblity of pneumoperi- 
toneum is suspected, the roentgen exam- 
ination of the abdomen in these infants is 
frequently made in the supine position. The 
diagnosis of free air in the peritoneal cavity 
can then be established by the presence of 
a central collection of air beneath the 
anterior abdominal wall, which adopts the 
round or oval shaped contour of the child’s 
abdomen (Fig. 1). 

The detection of this roentgen sign can 
be made shortly after the onset of symptoms. 
When the pneumoperitoneum is severe, the 
air bubble tends to bulge the abdominal 
wall, outlining structures located anteri- 
orly. The urachus and/or the falciform 
ligament can then be seen as a thin dense 
line parallel to the midline and dividing the 
gas bubble in two segments (Fig. 2). The 
size of the air bubble is variable, depending 


Fic. 1. Supine roentgenogram of the abdomen of a 
newborn infant with gastric perforation. An oval 
shaped collection of air is seen occupying the cen- 
tral portion of the abdomen (arrows). 


on the amount of air swallowed by the in- 
fant, the time lapse after the onset of per- 
foration and its location. If the amount of 
free peritoneal air is small, the gas bubble 
may go undetected as it may be assumed 
to be part of the gaseous pattern of the 
intestinal tract. 

The erect roentgenogram. When perfora- 
tion of a hollow abdominal viscus is sus- 
pected, the roentgen examination of the 
abdomen performed with the infant in the 
erect position is regarded as ideal.* Even 
a small amount of intraperitoneal air will 
visualize as a radiolucent line underneath 


* From the Department of Radiology, College of Medicine, University of Illinois, Chicago, Illinois. 
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the diaphragm in this roentgenogram. Air 
in large amounts tends to surround the 
liver and to separate it from the right hemi- 
diaphragm. The distance between the 
stomach fundus and left hemidiaphragm is 
also increased and all the upper abdominal 
structures are displaced downward and 
centrally; the degree of separation of the 
diaphragm from these structures is related 
to the degree of pneumoperitoneum (Fig. 
3). 

Air-containing loops of bowel are visual- 
ized as somewhat deflated when the pneu- 
moperitoneum reaches large proportions. 
The presence of free fluid is detected in the 
erect roentgenograms as_ infraperitoneal 
fluid levels. 

MacGillivray and co-workers report on 
the use of roentgenograms made in the in- 
verted position in these cases.° These 


Fic. 2. Supine roentgenogram of the abdomen in a 
five day old infant with marked abdominal disten- 
tion. Note the extensive amount of free air in the 
abdominal cavity outlining and bulging its lat- 
eral walls. The thin line seen parallel and to the 
right of the spine represents the projection of the 
falciform ligament (arrows). 
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Fic. 3. Same patient as shown in Figure 2. Erect 
roentgenogram shows a large amount of free air 
under the diaphragm. 


roentgenograms show the presence of a 
large amount of air separating the abdomi- 
nal contents below from the abdomino- 
pelvic boundaries above. Gas in the scro- 


Fic. 4. Lateral recumbent roentgendgram demon- 
strating a large air-fluid level extending from the 
diaphragm to pelvis. This is characteristic of pneu- 
moperitoneum with peritoneal fluid. 
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Fic. 5. Line drawing showing the anterior semilunar 
collection of air separating the viscera from the 
abdominal wall in a case of pneumoperitoneum. 
This sign is observed on lateral roentgenograms. 


tum and subcutaneous tissue of the lower 
abdominal wall is also seen. 

The lateral roentgenogram. The presence 
of pneumoperitoneum in the newborn can 
also be detected in the lateral recumbent 
position with roentgenograms taken with a 
horizontal beam. This view is used rou- 
tinely in some institutions in cases of 
abdominal distention in the adult. The 
lateral roentgenogram shows the free air 
separating the intra-abdominal structures 
from the abdominal wall (Fig. 4). 

Another interesting roentgen sign on 
lateral roentgenograms consists of a semi- 
lunar translucency located anteriorly to the 
abdominal viscera and separating them 
from the anterior abdominal wall. This 
represents free air in the peritoneal cavity 


(Fig. 5). 
COMMENT 


Perforation of the gastrointestinal tract 
in the newborn infant is uncommon but, 
when present, occurs most frequently in the 
stomach and duodenum. Stomach perfora- 
tion produces pneumoperitoneum readily 
but small bowel perforation is seldom asso- 
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ciated with free abdominal air. The earliest 
roentgenographic sign of pneumoperito- 
neum is that of air underneath the dia- 
phragm which can be detected only when 
roentgenograms are taken in the erect 
position. In other positions, the diagnosis 
of pneumoperitoneum can sometimes be 
missed due to a lack of familiarity with the 
roentgen signs. Although upright films are 
preferable to those taken in the supine 
positions, frequently the presence of intes- 
tinal perforation is not suspected and 
roentgenograms are taken with the infant 
on his back. 

Braunstein’ was the first to describe the 
visualization of the outline of the falciform 
ligament of the liver against the radio- 
lucency of free abdominal air in the supine 
position. Astley! describes in his book the 
presence of a central abdominal trans- 
lucency in this position, corresponding to a 
bubble of free air under the abdominal wall. 
Miller’? regards this finding as pathogno- 
monic and calls it the “‘air dome” or “‘foot- 
ball” sign. Although this may be mistaken 
for intestinal dilatation due to obstruction 
or volvulus on the supine roentgenogram, 
a positive diagnosis of pneumoperitoneum 
can be established on erect roentgeno- 
grams. It is also possible to obtain the same 
results when the inverted position is used, 
holding the infant by its feet; thus air will 
tend to fill the pelvic cavity.® 

On lateral roentgenograms, the semi- 
lunar collection of air anterior to the ab- 
dominal viscera has been observed by 
Pendergrass and Booth,* and Fomon and 
co-workers.‘ This is also characteristic of 
free air in the peritoneal cavity and a help- 
ful sign when these roentgenograms are 
studied. 


SUMMARY 


The roentgen signs of pneumoperitoneum 
in the newborn are briefly reviewed. 
Emphasis is placed on the less commonly 
recognized findings seen on roentgeno- 
grams taken in the supine and lateral posi- 
tions. Familiarity with these signs assists 
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the radiologist in establishing an early 4. Fomoy, S. J., Lowe, G. H., and DeLeeuw, H. 
diagnosis, thus decreasing the high mor- “Idiopathic” rupture of stomach in newborn 
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IMPERFORATE ANUS FROM A ROENTGENO- 
LOGIC VIEWPOINT* 


By OLIVER WINSLOW, M.D., RICHARD LITT, M.D., and DONALD ALTMAN, M.D. 


MIAMI, FLORIDA 


ONGENITAL anorectal malforma- 

tions have an incidence of one in 5,000 
births, making ‘“‘imperforate anus” one of 
the most common major congenital anom- 
alies. The radiologic literature on this 
subject is rather meager, but comments on 
the radiologic aspect are found in the sur- 
gical literature.’:!’’ Such terms as “help- 
ful,” ‘misleading,’ “ingenious,” and ‘“‘con- 
fusing’® have been used to describe the 
role of roentgen studies in this field. 

To evaluate the radiologic problems and 
results, we have reviewed the literature and 
collected 31 cases that have been seen in 
the Miami area. 


EMBRYOLOGY 


It is not our purpose to discuss exten- 
sively the embryology of anorectal mal- 
formations, as there are many excellent 
papers on this subject.':?:? A brief summary 
is pertinent, however, as failures in the 
normal development give rise to the mal- 
formations encountered clinically, and 
some knowledge of the embryology is help- 
ful in understanding them. 

If the division of the cloaca by the 
urorectal septum into a urogenital sinus 
anteriorly and a rectum posteriorly is not 
complete, a “fistula” between the rectum 
and bladder, urethra or vagina persists. 
The embryologic error can be explained by 
the above mechanism, whether it repre- 
sents true fistula formation or failure of 
anal migration. 

The cloacal membrane is divided into an 
anterior urogenital membrane and a pos- 
terior anal membrane by the downgrowth 
of the urorectal septum. By the eighth 
week of embryonic life the anal membrane, 
which separates the rectum from the ex- 


terior, is ruptured normally by ingrowth ot 
the ectodermal anal anlage (proctodeum). 
Thus the anus and rectum become one con- 
tinuous canal. 

The time of the developmental arrest 
appears to account for the various mal- 
formations. Usually there is a failure of 
both of the developmental steps outlined 
above. Practically all infants with imper- 
forate anus have a connection between the 
rectum and either the urinary tract, peri- 
neum, or vagina. 


TYPES OF FISTULAS 


The most common type of “fistula” in 
the male is the rectourethral; rectoperineal 
and rectovesical fistulas may also occur. In 
females, however, fistulas to the urinary 
tract are extremely rare, and the most 
commonly encountered connections are 
with the vagina (high or low), the introitus, 
and the perineum. A few cases of multiple 
fistulas have been recorded. 


CLASSIFICATION AND THE ROENTGENO- 
LOGIC PROBLEM 


Although there are numerous classifica- 
tions of the congenital anorectal anomalies, 
the time-honored one by Ladd and Gross‘ 
(Table 1) has gained most wide acceptance 
in the United States. Recently, Scott and 
Swenson! outlined a_ classification in- 
corporating some of the concepts of 
Browne,*® which we believe has helped to 
clarify the diagnostic and treatment prob- 
lems. These authors eliminate Type 1 of 
Ladd and Gross and separate Type 11 into 
high and low level varieties. Browne feels 
that the Type 1 lesion of Ladd and Gross 
may not exist, and that cases assigned to 
this group may be either the “microscopic 


* From the Departments of Radiology of Variety Children’s Hospital, Jackson Memorial Hospital, and the University of Miami 
School of Medicine. 
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anus” (variant of Type 1) or a covered 
anus (Type 11 variant) which is unrecog- 
nized. Type tv lesions are evidently rare. 
Of the four classes discussed by Ladd and 
Gross, Type 111 is by far the most frequent 
and the one that chiefly concerns the radi- 
ologist. 

The concept of two major groups of 
deformities—those with rectal agenesis and 
those without, but with an anus that is 
malformed or misplaced—was introduced 
by Browne,’ whose classification is included 
in Table 1. His viewpoint, which has gained 
acceptance in England, is that the essential 
ditterence between the two groups of lesions 
is that the first has a bowel terminating 
above the levator ani, whereas the second 
has a bowel which passes through this 
important part of the sphincter mecha- 
nism. The stenosed, covered, and ectopic 
anus lesions are anatomically low malfor- 
mations. 

Kjellberg, Ericsson, and Rudhe® state 
that in their series two types can be dis- 
tinguished. In the first (rectal atresia), the 
lumen is constricted or obliterated at the 
level of the second sacral segment and the 
vesical trigone. In the second (anal atresia), 
the occlusion is just proximal to the procto- 
deum. They have “not observed rectal or 
anal atresia at any intermediate site,” nor 
have they “found any definite support for 
this possibility in the literature.” 

That these abnormalities are either high 
or low has been expressed also by 
Stephens.'? He located the most proximal 
constriction at the pubococcygeal line, 
whereas Scott and Swenson used this line 
as the division between high and low types 
of malformation. They state that the line 
should be drawn between the lower border 
of the pubis and the sacrococcygeal junc- 
tion, and that this line indicates the posi- 
tion of the pelvic floor. 

Ladd and Gross consider lesions 1.5 cm. 
or more above the anal dimple as high and 
unsuitable for repair from below. It is 
readily apparent that this matter is of some 
importance when one considers the fact 
that the surgical results are greatly in- 
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fluenced by the proper choice of operation. 
According to the various criteria outlined, 
if the dividing line is placed too high, sur- 
gery from below might be improperly at- 
tempted; if the line is placed too low, a 
more difficult operation with a rather high 
percentage of morbidity might unnecessar- 
ily result. 

Potts and co-workers’ have stated: 
‘“‘Somehow or other the upside-down roent- 
genograms of an infant with atresia of the 
rectum, as suggested by Wangensteen and 
have impressed medical students.” 
Other authors‘! decry the inaccuracy of 
roentgenologic methods and admit having 
been led astray by the inverted technique. 
Some authors have pointed out pitfalls to 
be considered.**:7 These seem to be: 

1. The method is reliable in low lesions 
only if the sphincters present are relaxed. 

2. Meconium may be filling the distal 
portion of the blind segment so that the 
end of the gas column is not at the end of 
the bowel. 

3. The gas may not have had sufficient 
time to outline the lowest portion of the 
bowel if the roentgenograms are made too 
soon after birth. Making the roentgeno- 
grams twelve to twenty-four hours after 
birth will usually overcome this objection. 

4. The type of marker and its placement 
may be improper. 

5. The roentgenographic enlargement 
and distortion may be significant. 

These objections could be negated par- 
tially or completely by modifications of 
technique. However, an appreciation of the 
malformations that will be found makes 
this unnecessary in most cases. If the lesion 
is recognized as one of the low types, the 
perineal anoplasty and pull-through opera- 
tion can be expected to give a very high 
percentage of good results, provided there 
is no fistula into the urinary tract. If the 
lesion cannot be so identified or if there is a 
fistula in the upper vagina or urinary tract, 
the combined abdominoperineal operation 
offers the best chance of a good result.* 
Thus, there is a roentgenologic problem 
only when no “fistula” or ectopic anus can 
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TABLE I 


CLASSIFICATIONS OF ANORECTAL ANOMALIES MODIFIED FROM SCOTT AND SWENSON! 


Low Level 


Ladd and Gross? 


Scott and Swenson! 


Stenosed Anus Type I 


Covered Anus Type III 


Perineal Fistula 


Ectopic Anus 
Perineal 
Vulval 
Male urethral 


Type III 
Type III 
Type III 


Perineal Fistula 
Vaginal Fistula 


Type III 
Type IV 


Congenital Cloaca 
Rectal Atresia 


Imperforate Anus with: 
Rectourethral fistula 
Rectovesical fistula 
No fistula 
High rectovaginal fistula 


Type III 


be detected by physical examination and 
urinalysis. 


REPORT OF CASES 


Case 1 (DM). This male newborn was seen 
during the first twenty-four hours of life with an 
imperforate anus and an anterior perineal 
fistula. Roentgenograms made with the in- 
verted technique demonstrated the anal dimple 
to be 3 cm. from the distal end of the rectal 
pouch. A barium enema study was performed 
through the “fistula” in the perineum. Fluoro- 
scopic spot roentgenograms (tube film distance 
[TFD] 20 inches) demonstrated a separation of 
2.8 cm. between the distal rectal pouch and the 
marker in the anal dimple. Using a 40 inch 
TED, the distance was 2.4 cm. When the TFD 
was extended to 6 feet, a measured distance of 


High Level 


Browne’ 


(a) Imperfect anus 
| (mild stenosis) 
| (b) Microscopic anus 
(extreme stenosis) 


Covered Anus 
(a) Covered female anus 
(b) Covered male anus 
(1) Blue line on perineum 
(2) Hypospadias or cleft of urethra or 
fistula of urethra 


Ectopic Anus 
Shotgun perineum 
Vaginal ectopic anus 
Male ectopic anus 


| 
| 
| 


Rectal Agenesis 
Often combined with a true fistula 


1.5 cm. was noted. A voiding cystogram was 
obtained to exclude the presence of a fistula 
between the urinary and intestinal tracts. 


Comment. The position of the ectopic 
anus in the perineum was readily visible. 
The recognition of the ectopic anus or 
“fistula” as such is sufficient to classify the 
malformation as a low type. Recognition of 
the lesion in this case, as in most others, 
would have completely eliminated the 
necessity for performing the barium enema 
examination, the cystography, or, for that 
matter, any roentgenographic study for 
determining the surgical approach. 


Case u (RD). Amale newborn was admitted 
on the day of birth with an imperforate anus 
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and no apparent fistula. Three separate urin- 
alyses showed no evidence of meconium or 
epithelial debris. Inverted roentgenograms 
demonstrated the opaque marker 4 cm. from 
the rectal pouch (Fig. 1). The marker, however, 
was not at the actual site of the anal dimple. 
The gas in the rectum extended below the 
pubococcygeal line. Air was present in the 
bladder, but was not recognized at the time by 
the attending or consulting physicians. 

A perineal anoplasty and pull-through opera- 
tion was performed. The operative report stated 
that a fistula was specifically searched for but 
not demonstrated. 

The patient did well postoperatively and was 
discharged. Approximately two months later, 
he was re-admitted because of fecaluria of one 
day’s duration. Excretory urography failed to 
demonstrate the fistulous connection. Dilata- 
tions of the rectum were performed, and the 
patient was discharged. He returned two 
months later with a urinary tract infection 
which responded to treatment. At the age of 
eighteen months, following cystoscopy and 
demonstration of the fistula in the posterior 
urethra, surgical correction was accomplished. 
The patient has done well except for episodes of 
fecal impaction which have been treated symp- 
tomatically. 


Comment. The air in the bladder, al- 
though unrecognized, was present on roent- 
genograms made the first day of life. 
Appreciation of this finding would have 
established the diagnosis of a rectourinary 
fistula in spite of the presence of three nega- 
tive urinalyses and would have indicated 
the combined abdominoperineal operation.*® 
Had the pubococcygeal line" been used as a 
criterion for the surgical approach, it would 
have been misleading, because the air in the 
rectal pouch descended below this line by 
approximately 4 mm. 


Case ut (RP). A male newborn with an 
imperforate anus had inverted roentgenograms 
which demonstrated a 2.5 cm. distance between 
the anal dimple and the rectal pouch. It was 
noted that the pouch descended below the 
pubococcygeal line by 3 mm. (Fig. 2). A trans- 
verse colostomy was performed on the second 
day of life. The incidental complication of hy- 
pertrophic pyloric stenosis was managed by a 
Ramstedt procedure at the age of four weeks, 
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Fic. 1. Case 11. Inverted roentgenogram demonstrat- 
ing gas in the rectum 3 mm. below the pubococ- 
cygeal line. Arrow indicates air in bladder due toa 
rectourinary fistula. The selection and placement 
of the marker is poor. 


and the infant did well except for recurrent 
episodes of upper urinary tract infection. At the 
age of eighteen months, he was re-admitted for 
removal of calculi from the left kidney. A recto- 
urethral fistula was discovered during the 
abdominoperineal anoplasty and was repaired. 
The colostomy was closed two months later. 
Follow-up at the age of eight years demon- 
strated a severe degree of rectal incontinence 
and chronic pyelonephritis. 


Comment. This is one of 4 cases in our 
series of rectourethral fistulas treated by 
colostomy which had repeated upper uri- 
nary tract infections, even though the distal 
colon was defunctionalized. In general, 
colostomy was performed on those patients 
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Fic. 2. Case 1. The air in the rectum descends 
3 mm. below the pubococcygeal line in this in- 
verted roentgenogram. 


with the more serious coexisting congenital 
anomalies, and the morbidity and mortality 
were high. 


Case tv (JV). The Wangensteen-Rice roent- 
genograms on this newborn male demonstrated 
the air in the rectal pouch below the pubococ- 
cygeal line by 9 mm. (Fig. 3). A_ perineal 
anoplasty and pull-through procedure was per- 
formed with excellent results. 


Comment. Inasmuch as no fistula was 
ever demonstrated in this child, it is 
thought that this represented a case of 
unrecognized microscopic anus or covered 
anus. 

This is one of the situations in which we 
feel that the Wangensteen-Rice roentgeno- 
grams may be helpful; 7.e., where no fistula 
is detectable by clinical or laboratory 
means, air well below the pubococcygeal 
line may suggest a low type lesion. Of 
course, recognition of a microscopic or 
covered anus* would have obviated the 
need for roentgenograms in this case also. 


Case v (BP). The inverted roentgenogram in 
this newborn male showed the air in the rectal 
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pouch within 4 mm. of the skin (Fig. 4). No 
fistula could be found, and the patient was 
operated on from below without complications. 
A good result was achieved. 


Comment. In this infant, there were 
anomalies of the lumbar spine and sacrum 
and fourteen pairs of ribs. This is one of the 
few cases in which there were anomalies of 
the vertebrae (sacrum and coccyx) which 
did not have serious complicating malfor- 
mations. The recognition of this case as a 
very low lesion allowed the simpler form of 
treatment. 


Case vi (GDB). This female newborn had an 
imperforate anus and slight abdominal disten- 
tion at birth. She developed a lower abdominal 
mass within the first six hours. Physical exami- 
nation disclosed no anal orifice or urethra, but 
a small amount of urine was noted coming from 
the introitus. The child’s condition was critical 
from the time of birth. 


Fic. 3. Case 1v. Inverted roentgenogram showing air 
in the rectal pouch 9 mm. below the pubococ- 
cygeal line, which is very suggestive of a low mal- 
formation. 
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Inverted roentgenograms of the abdomen 
demonstrated a “‘rectal pouch” to be 2.5 cm. 
from the anal dimple (Fig. 5, 4 and B). Within 
the abdomen a gas and fluid-containing organ, 
which measured § cm. in diameter, was seen to 
extend across the abdomen and to occupy al- 
most the entire abdominal cavity. Partial 
agenesis of the sacrum, as well as a minor con- 
genital anomaly of Ly-Ls was evident. The 
study was interpreted as imperforate anus with 
possible volvulus of the sigmoid colon. 

Exploratory laparotomy at the age of two 
days revealed a large mass arising from the pel- 
vis which was thought to be the bladder. A 
“cystostomy” yielded a large amount of urine. 
Because of the patient’s poor condition, a sig- 
moid colostomy was performed. The post- 
operative course was downhill leading to death 
at the age of nine days. 

Necropsy revealed extreme stenosis of the 
vagina, a bifid uterus and vagina, opening of 
the urethra into the vagina, and a rectovaginal 
fistula. In essence, this was a “cloaca” with 
stenosis of the external opening. The “‘loop of 
bowel” seen on the original roentgenogram ac- 
tually represented a dilated ‘‘cloaca.” 


Comment. This is one of the rare situa- 
tions which may not be readily apparent 
after simple clinical and laboratory exami- 
nations. Only in rare situations such as this 
and rectal atresia (Type rv lesions), which 
few authors have encountered, do we feel 
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Fic. 4. Case v. Inverted roentgenogram showing air 
in the rectum 11 mm. below the pubococcygeal 
line and 4 mm. from the anal marker. This is 
definitely a low lesion. Note the hypoplasia of the 
sacrum. 


that injection of contrast material may be 
of value in the definitive preoperative 
evaluation. 


Fic. 5. Case vi. Inverted roentgenograms of abdomen in lateral (4) and anteroposterior (B) projections 
demonstrating the large air-fluid containing cavity. This represents a dilated cloaca. Note the anomalies 


of the lumbosacral spine. 
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We encountered a case of jejunal atresia 
that had been misdiagnosed as imperforate 
anus Type iv. A plain roentgenogram 
should have been sufficient for the proper 
diagnosis. Ileal atresia or the meconium 
plug syndrome could more commonly give 
rise to confusion because of the difficulty of 
distinguishing between dilated loops of 
small bowel and colon on roentgenograms 
in the newborn period. Demonstration of a 
microcolon by barium enema would exclude 
a Type 1v “imperforate anus” and clearly 
point to a small bowel obstruction or the 
much less likely possibility of total agangli- 
onosis of the colon. 


DISCUSSION 


We do not completely concur with the 
belief of Scott and Swenson" that rectal gas 
which extends below the pubococcygeal line 
is necessarily indicative of a low level lesion. 
In 4 of our cases the “line’”’ would have been 
misleading. The fact that the “line” is 
based on bony landmarks and the malfor- 
mations are chiefly in the soft tissues prob- 
ably invalidates it as an absolute criterion. 

Conversely, we have found that many 
lesions of the low type do not show gas 
below this line. The probable reasons for 
this are ascribed to the pitfalls mentioned 
above. We encountered no case in which the 
gas did not extend below the symphysis-S, 
line of Kjellberg, Ericsson, and Rudhe.* We 
believe that such cases exist but are very 
uncommon. 

The discrepancies, when present, be- 
tween the surgical findings and the roent- 
genographic observations, in our series, 
were most frequently an overestimation of 
the distance between the rectal pouch and 
the exterior. Only once was the reverse 
situation encountered. Actually, the dis- 
tance itself is of little consequence in most 
cases. 

Most lesions can be accurately diagnosed 
by clinical observation alone within a few 
minutes after birth. Greater familiarity 
with the various malformations encoun- 
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tered would usually indicate the proper 
choice of treatment and result in decreased 
mortality and morbidity. 

In the female infant there is no need for 
inverted roentgenograms. Those with visi- 
ble fistulas are low type lesions. If no fistula 
can be seen, surgery from above is advisable 
because of the probability of a high recto- 
vaginal or rectovesical fistula. 

In males, inverted roentgenograms can 
be helpful in some cases where there is no 
fistula (“‘anus” or hypospadias) determina- 
ble clinically or by urinalysis. First, the 
demonstration of air in the bladder, as in 
Case 11, indicating a lesion of the high type, 
would ‘lead to recognition and optimal 
treatment. Secondly, air extremely close to 
the perineum might suggest a very low 
lesion such as anal stenosis or covered anus 
and lead to its proper management (Cases 
iv and v). If Type 1 lesions (Ladd and 
Gross) actually exist, they would likewise 
receive proper treatment on this basis. 

Frequently, the outcome of a case will be 
determined by associated conditions such 
as prematurity and coexisting congenital 
anomalies. Tracheoesophageal fistulas, con- 
genital heart disease, atretic and stenotic 
small bowel lesions, urinary anomalies, 
musculoskeletal dysplasias, and central 
nervous system lesions may be as serious or 
more serious than the anorectal malforma- 
tion. 

The demonstration of associated congeni- 
tal anomalies may affect the choice of 
operative procedure and is one of the valid 
reasons for roentgenologic study. Several 
roentgenograms should suffice for this 
purpose and they need not be made with 
the infant inverted. 

Following surgery, excretory urography 
and voiding cystography are recommended 
to demonstrate congenital abnormalities of 
the urinary tract and such postsurgical 
complications as fistula or paralysis of the 
bladder.* More than one-third of our cases 
had associated urinary abnormalities, ei- 
ther congenital or acquired. 
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SUMMARY AND CONCLUSIONS 


Roentgenograms of the inverted infant 


are usually not necessary for determination 
of the anomaly of imperforate anus or its 
surgical treatment. The various lines and 


m 


easurements mentioned in the literature 


have only very rough “rule of thumb” sig- 


ni 


ficance and may be misleading. Preopera- 


tive contrast studies are rarely indicated. 
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CONGENITAL LYMPHANGIOMA* 


By P. E. RUSSO, M.D., and JAMES P. DEWAR, M.D. 


OKLAHOMA CITY, OKLAHOMA 


lymphangioma is not a 
common disease. Most often it occurs 
in the neck and supraclavicular area and is 
referred to as cystic hygroma. Less often it 
develops in the axilla or mediastinum and 
rarely in the omentum and other parts of 
the body. Our reason for reporting this case 
is because of the unusual size and location 
of the tumor. Its site was the lower portion 
of the abdomen with extension into the 
upper thigh. 

Although surgical removal is considered 
the best form of treatment for this type of 
tumor, whenever complete surgical extir- 
pation is not possible or the tumor recurs 
or spreads, radiation therapy to control the 
tumor should be tried. 


REPORT OF A CASE 


This baby was seen on May 5, 1953 when she 
was seventeen months old. A large abdominal 
mass which extended into the thigh had been 
present since birth and had grown larger with 
the growth of the child (Fig. 1). 

The child weighed 27} pounds and was 31 
inches in height. She did not appear to be 
acutely ill and outside of the abdominal and in- 
guinal mass no other abnormalities were pres- 
ent. A large mass was located in the left lower 
abdomen and was more than 15 cm. in di- 
ameter. It was soft and the overlying skin was 
discolored as if it had been recently bruised. A 
smaller mass which was delineated by the 
inguinal fold extended along the anterior sur- 
face of the left leg. The labium majus on the 
left side was also involved. 

A few days after admission to the hospital 
surgical excision of both masses was performed. 
Because the tumor mass surrounded the 
saphenous vein, this structure had to be ligated 
and severed at its insertion into the femoral 
vein. The tumor mass contained numerous sac- 
culations and cavernous sinuses which were 
mostly filled with lymph and a small amount of 
old blood. It was noted that there was extension 


of the tumor into the fascia of the external 
oblique muscle and the rectus sheath. As much 
of this tissue was removed as possible and the 
incision was closed by primary suture. 

The patient was re-admitted on November 9, 
1953 because of a cauliflower like growth 6X3 
cm. in size present in the inguinal area and ex- 
tending into the left labium majus (Fig. 2). A 
biopsy of this mass showed recurrent tumor. 
Surgical exploration and excision at- 
tempted a few days later. At this time it was 
found that the mass involved all the structures 
in the inguinal canal and penetrated deeply 
below the fascia of the muscles of the thigh. 
Upward exploration showed lymph sacculations 
extending as far as the subcostal margin on the 
left side. As much of the mass as possible, in- 
cluding the overlying skin, was removed and the 
defect covered with a large skin graft. 

Only a month later it became evident that 
recurrence of tumor was taking place about the 
scar and surrounding skin (Fig. 3). Biopsy 
again showed the same microscopic appearance 
(Fig. 4). 

Radiation therapy was considered for control 
of this tumor and was started on February 19, 


= 


Fic. 1. May 6, 1953. Photograph showing the size 
and location of the tumor. 


* From the Departments of Radiology and Pathology, Medical Center, University of Oklahoma, Oklahoma City, Oklahoma. 
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Fic. 2. June 15, 1953. Photograph showing recur- 
rence of tumor within center and along scar mar- 
gins four weeks after first surgical excision. 


1954. Conventional therapy, 200 kv. and 
Thoraeus filter with portals 15X15 cm. in size 
were used, two anterior and two posterior, 
delivering a total dose of 600 r measured in air 
in a period of eight days. A second series of 
roentgen treatments was given six weeks later, 
again each field receiving a dose of 600 r. A third 
and final series of treatments was given only to 
the inguinal area six weeks later where there 
was still some clinical evidence of residual 
tumor. It was evident by this time that satis- 
factory response of this tumor to irradiation had 
been accomplished (Fig. 5). 

Gross Pathology. The original specimen con- 
sisted of two ellipses of skin with underlying 
tissue connected together at a go degree angle. 
The ellipses of skin measured 11 X 3.5 and 12X4 
cm. through the center point. In addition, two 
other pieces of skin and subcutaneous tissue 
measuring 11X4 cm. and 5X4 cm. were ex- 
amined. The various specimens measured up to 
5 cm. in thickness. The under side of these 
specimens showed numerous cavernous spaces 
measuring up to 3 cm. in diameter lined by a 
shiny thin membrane. Those that were still in- 
tact contained a serosanguineous fluid. Mul- 
tiple sections revealed numerous small spaces 
lined by the same type of shiny membranes. 
None of these appeared to contain blood. The 
skin itself appeared uninvolved. Six and one 
half months later, another specimen consisting 
of a large sheet of skin and attached subcu- 
taneous adipose tissue and measuring 17.5 X14 


Fic. 3. February 17, 1954. Photograph showing re- 
currence of tumor over entire skin graft and along 
the edges following a second attempt to remove it 
by radical surgery. 


Fic. 4. Photomicrograph showing histologic 
appearance of the tumor. 
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Fic. 5. December 6, 1954. Photograph showing con- 
trol of recurrence and spread of tumor ten months 
after radiation therapy. 


cm. was examined. At this time several lymph 
nodes were also present. In the center of the 
specimen, numerous cyst-like structures were 
seen, similar to those noted in the previous 
specimen. Several nodular firm areas were noted 
which contained scar tissue. 

Microscopic Findings. The microscopic ap- 
pearance was similar in the original and subse- 
quent specimens. In both cases an intact surface 
epithelium and dermis were noted. The under- 
lying subcutaneous tissue contained small and 
large spaces, many of which were filled with a 
pale eosinophilic material. The lining cells 
formed a single layer, and were flat and elon- 
gated. The surrounding tissue consisted of loose 
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fibrous connective tissue. Small and large areas 
were noted. In several places foci of lympho- 
cytes were present. In general, the structure was 
well vascularized and several small and fairly 
large blood vessels were also seen. Figure 4 
shows a typical area. The lymph nodes showed a 
reactive lymphoid hyperplasia. The specimen 
included skin, subcutaneous tissue from the left 
lower quadrant, left thigh including the labium 
majus and left and right inguinal lymph nodes. 


COMMENT 


This case has now been followed for a 
period of over six years. Satisfactory con- 
trol of the tumor has been accomplished. 
The skin graft showed good tolerance to the 
radiation. In all other respects this child 
has shown normal growth and develop- 
ment. Recent roentgen studies of her skele- 
ton showed only a slight asymmetry be- 
tween the left and right innominate bones 
with slight underdevelopment of the left 
side. We were aware of the fact that radia- 
tion injury to the female reproductive 
organs could not be avoided; however, in 
this case we believe it was a life saving pro- 
cedure. Although radiation therapy is being 
used less and less in this era for benign 
conditions, in this particular case the re- 
sults were most gratifying. 


P. E. Russo, M.D. 
1200 North Walker 
Oklahoma City, Oklahoma 


We wish to thank Dr. J. R. Riggall for his in- 
terest and his help in following this case for 
these many years. 
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LYMPHOSARCOMA IN CHILDHOOD* 


By HAROLD W. DARGEON, M.D. 


NEW YORK, NEW YORK 


tT pessimism regarding the prognosis 
of many malignant tumors of child- 
hood has diminished considerably in the 
last ten years. Lymphosarcoma, however, 
perhaps because of the apparent relation- 
ship with some leukemias, is still often 
erroneously accorded the same _ hopeless 
prognosis of leukemia. There are increasing 
numbers of references in the literature! 
attesting to long survivals of children suf- 
fering from lymphosarcoma, and the Me- 
morial Hospital experience also demon- 
strates that all such patients should not 
be dismissed as incurable. 


MATERIAL 


The present series of 75 cases includes 
children admitted to the Pediatric Service 
of Memorial Hospital between 1926 and 
1959, some of whom have been previously 
reported, as well as some of those seen in 
the author’s practice. 

There were 57 males and 18 females, a 
ratio of 3:1. The ages ranged from one year 
to fourteen years. There were 41 cases of 
lymphocytic lymphosarcoma, 31 instances 
of reticulum cell sarcoma, and 3 of follicular 
lymphosarcoma (Fig. 1). 


CLINICAL SITES AND SYMPTOMS 


The most frequent initial clinical site, by 
a considerable margin, was in the abdomen 
and retroperitoneal region (Fig. 2). Pain 
(25 cases) and swelling or tumefaction (29 
cases) were the most common presenting 
symptoms. Complaints of asthenia, weight 
loss, fever, and anemia were quite rare 
during the course of the disease in most of 
the children. Symptoms referable to the 
respiratory and gastrointestinal tracts were 
also rather uncommon considering the rela- 
tive frequency of involvement of these 
systems. 
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lic. 1. Distribution of 75 cases of lymphosarcoma 
by age, sex and histologic type. 


THERAPY AND RESULTS 


Surgery alone was used in 8 patients, 
surgery and roentgen therapy in 8, and 
roentgen therapy alone in 21. The follow- 
ing forms of chemotherapy were utilized: 
methotrexate in 22, meticorten in 8, nitro- 
gen mustard in 8, actinomycins in 3, 6- 
mercaptopurine in 2, and Coley’s toxins in 
4. Chemotherapy was also given in con- 
junction with or following conventional 
therapy in a total of 38 of the children. 

There are 21 survivors among these 75 
patients, 15 of whom are living over five 
years since onset of the disease. Five of 
these children are living over ten years, 2 
over fifteen years, and 1 of them more than 
twenty years without evidence of disease. 
Three of the 15 children had _ follicular 
lymphosarcoma, 6 reticulum cell sarcoma, 


* From the Department of Pediatrics, the Medical Neoplasia Service, the Department of Medicine, and the Bone Service, Memorial 
Hospital for Cancer and Allied Diseases. Presented in part at the Forty-second Annual Meeting of the American Radium Society, 


San Juan, Puerto Rico, March 17-19, 1960. 
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TABLE I 


1§ LYMPHOSARCOMA CASES SURVIVING OVER FIVE YEARS 


APRIL, 1961 


| 
Ons | 
— of } Latest | Survival with 
| Admis- ym foms| Histologic | = Follow- | No Evidence 
Case Sex | Age : | Prior to i Site Treatment ‘ 
sion | up of Disease 
Admission | 
Date (yr.) 
| (mo.) | 
1 W.B.*| M 14 1937 | 8 | reticulum | scapula Coley’s toxins, 5/59 21 
roentgen therapy 
2AA.* | I 12 | 1940 4 reticulum _| bilateral cervical surgery, 1/60 i) 
roentgen therapy 
3 J.M.t| M 3 1946 4 lymphocytic | right parotid Coley’s toxins, 1/60 13 
roentgen therapy 
ie FO I 13 1943 2 reticulum fibula surgery, 3/56 13 
roentgen therapy 
5 SS.f I 5 1948 3 | lymphocytic | cervical and surgery, 1/60 11 
uterus roentgen therapy 
6 S.B M 1} 1950 I | follicular axil'ary and inguinal | surgery 1/60 10 
+ Ra M 12 1951 24 lymphocytic | cervical and axillary | roentgen therapy | 8/57 9 
M 1951 I follicular cervical surgery 7/59 8 
| 
9 A.B.* | I ie 1952 72 follicular tonsi's roentgen therapy | 2/60 | 7 
10 D.F.* | M |). 8053 3 reticulum humerus nitrogen mustard, | 1/60 
roentgen therapy 
11 S.K M II 1953 3 reticulum femur Coley’s toxins, 1/60 6 
nitregen mustard, 
roentgen therapy 
if.” M 6 1953 8 lymphocytic | cervical roentgen therapy,| 1/60 6 
1954 methotrexate 
13 S.H.f | M 1954 2 lymphocytic | nasopharynx roentgen therapy, | 1/60 5 
methotrexate 
14 R.L.¢ | M 8 1954 a lymphocytic | inguinal roentgen therapy, | 1/60 5 
methotrexate 
15 L.S.f M 11 1954 3 reticulum cervical surgery, 1/60 5 
meticorten, 
methotrexate 


+ Reported previously by the present author.? 


* Reported previously by Rosenberg, Diamond, Dargeon, and Craver.‘ 


and 6 lymphocytic lymphosarcoma (Table 
1). Of the other 6 patients, 5 are living be- 
tween three and five years from the onset of 
their illnesses, but 2 have shown moderate 
activity of the disease at intervals. Of the 
15 children surviving over five years, 6 
received chemotherapy and 3 had Coley’s 
toxins as well as surgery or irradiation. 

In addition to these 75 patients whose 
intitial and present diagnosis is lympho- 
sarcoma, there were 21 other children 


admitted whose primary diagnosis was 
lymphosarcoma, but subsequently 
developed leukemia (Table 11). In all but 1 
this complication occurred less than twenty 
months following the initial lymphosar- 
coma diagnosis. In this case, the lympho- 
sarcoma was never quiescent for more than 
a few weeks during a period of four years 
and the leukemia developed two weeks be- 
fore death. 

It has been recognized and previously 
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Maxiila 1 
Tonsil 1 
Multiple sites 7 


Parotid 1 
6 
“Mandible 2 


——— Cervical nodes 8 


Mediastinum (and thoracic) 8 


~ 


Humerus 1 Abdomen and retroperitoneal 19 
lleum 
12 
Cecal 
Jejunum 1 
"Intestinal'' 2 
Inguinal nodes 2 Intraabdominal 1 
Prostate 1 2 
Pubis 1 


Femur 


Tibia 
Fibula 1 


Fic. 2. Distribution of the presenting clinical sites 
in 75 cases of lymphosarcoma. 


acknowledged that the introduction of 
another therapeutic modality, the action of 
which in any specific case cannot be deter- 
mined exactly, denies appraisal of the nat- 
ural history of the disease and the effects 
produced by either surgery or irradiation, 
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alone or in combination. The serious nature 
of this disease, however, from a clinician’s 
standpoint, appeared to warrant an at- 
tempt to improve the prognosis by using 
the compounds which are known to pro- 
duce at least temporary regression in some 
lymphosarcomas as well as the frequent 
concomitant or complication of the di- 
sease; namely, leukemia. 

From 1926 to 1951, 5 patients were so 
treated. Three received nitrogen mustard 
but had fatal terminations. Two received 
Coley’s toxins in addition to conventional 
therapy; one of them is a thirteen year and 
the other a twenty-one year survivor. 

In the 1951 to 1959 group, 38 children 
have received different chemotherapeutic 
agents as well as roentgen therapy and 
surgery. These patients were unselected. 
Many had widespread disease when 
referred to Memorial Hospital and were in 
an actual or quasi-terminal state. Twenty- 
four have expired, 5 of whom developed 
leukemia from one to nine months after 
the initial diagnosis of lymphosarcoma was 
made. Fourteen are living, all over two 
years. None of these children show leu- 
kemia, but 2 of them, as mentioned above, 
have occasional signs of activity of their 
lymphosarcomas. 

Our current plan is to administer nitro- 


TABLE II 


21 CASES OF LEUKOSARCOMA 


| First symp-| Diagnosis | Survival from 
tom to 
| 


to evidence | onset of first 
Sex No | Age No. | Initial clin- Initial No. | diagnosis of leukemia | symptom 
(yr.) | ical site symptom 
| | | No. mo. No. mo. No. 
M 16 | <1 2 cervical 6 | swelling 15 4 <I I I I 
F 5 | 2 2 inguinal 2 | pain 4 8 I 2 2 I 
| 3 3 scalp 1 | cough I 4 2 - | ~~ 2 
| 4 : mediastinum 6 | dysphagia 1 2 2 ¢ | # 3 
5 2 parotid I 2 4 4 | 6 3 
| 6 4 mandible 3 | I 5 2 7 2 
i» I scapula 1 | 6 3 8 2 
8 2 testis I 8 2 9 2 
9 I 9 I 1o I 
| 10 2 | 48 I II 2 
Ig I 
48 I 
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gen mustard (0.4 mg./kg.) as soon as the 
child’s condition permits following the 
definitive therapy, whether it be surgery, 
irradiation or both. This interval may be a 
day or several weeks. 

Subsequent to the administration of 
nitrogen mustard, the patient is observed 
for hematopoietic depression. Usually be- 
tween two and six weeks elapse, after which 
methotrexate (0.625 mg. to 2.5 mg.) is 
begun. The dose is regulated to keep the 
hemoglobin above 9.0 gm. per cent and the 
total leukocyte count at 4,000-6,000 per 
mm*, 

The drug is given daily for not less than 
one year. If, at this time, there is no evi- 
dence of disease, the drug is given in cycles 
of three weeks on and one week off.* The 
periods of “off therapy” have been grad- 
ually extended, but an attempt is made to 
maintain most of the children on this rou- 
tine for three years. 

Obviously, it would be incorrect at this 
time to assume that the usual modalities 
of surgery and roentgen therapy need any 
supplementary assistance from chemo- 
therapeutic agents. However, this pro- 
cedure has been presented because the 
numerical limitations in the experience of 
any single institution will necessarily pre- 
clude a statistically accurate appraisal of 
its value for a considerable period of time. 
It is our intention to continue to explore 
this method and we hope that we have an 

* The cyclic program was developed because we have found, in 
treating some children suffering from disseminated reticuloendo- 
theliosis, that prolonged antifolic therapy, if given in such cycles, 


controlled the disease in many instances but did not produce drug 
toxicity or discernible clinical defects. 
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opportunity of exchanging experiences with 
others who may also try it. 


SUMMARY 


A series of 75 children with lympho- 
sarcoma and 21 additional juvenile patients 
with a primary diagnosis of lymphosar- 
coma and the later development of leu- 
kemia in the course of their illness is re- 
viewed. 

The survival rate (15 living over five 
years) emphasizes the previously known 
fact that this is not only not an incurable 
disease in the young but that it actually 
has a better prognosis than many other 
cancers. 

The results obtained with the use of 
chemotherapeutic agents, supplementing 
surgery and irradiation, are described. It 
is believed that encouragement for further 
study of this method of management has 
been demonstrated. 


Memorial Center for Cancer and Allied Diseases 
444 East 68th Street 
New York 21, New York 
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NEUROBLASTOMA: 


REVIEW OF TWENTY-EIGHT 


CASES AND PRESENTATION OF TWO CASES 
WITH METASTASES AND LONG SURVIVAL* 


By RICHARD L. KING, M.D., JOHN P. STORAASLI, M.D., and ROBERT P. BOLANDE, M.D. 


CLEVELAND, OHIO 


EUROBLASTOMA in children pre- 
sents a most interesting and unpre- 
dictable disease. It can have all the ac- 
cepted criteria of a malignant tumor, 
namely, cellular proliferation, invasiveness, 
and metastases, producing ultimate death, 
vet there are reports of spontaneous 
cures, 
A great deal has been written on this 
subject during the past eight decades. 
Virchow,* who first recognized the neural 
origin of neuroblastomas in 1864, referred 
to it as a glioma. For several decades after 
that, these tumors were called sarcomas or 
lymphosarcomas. In 1891, Marchand?° 
described the similarity of the tumor cells 
to those in the developing central nervous 
system of embryos. Pepper (1g01)™ re- 
ported 6 cases of ‘‘congenital sarcoma of the 
suprarenal gland” with metastases to the 
liver (Pepper type). Hutchinson (1907)" 
reported 10 cases with metastatic disease to 
the skull and orbit (Hutchinson type). 
Wright (1910)* presented a classic paper in 
which he confirmed the similarity of the 
rosettes and fibril bundles to those in em- 
bryonal adrenal and sympathetic ganglia. 
He suggested the term neuroblastoma. 
Herxheimer (1914)'* demonstrated that the 
fibrils were primitive nerve fibers and arose 
from the cells of the tumor (neuroblasts). 
Prior to 1930 there were sporadic reports 
of cures, but, in general, the tumor was con- 
sidered to be almost always fatal. Since 
then, the reported cure rate has risen sub- 
stantially with the use of surgery and 
radiation therapy. We would like to report 
our experience with 28 cases of neuroblas- 
toma and present 2 cases with extensive 
metastatic disease and long term survival. 


HISTOPATHOLOGY 

The neuroblastoma is a typical example 
of a malignant embryoma, which implies 
that the tumor arises as a result of malde- 
velopment or dysontogenesis of embryonal 
neuroblasts derived from the primitive 
neural crest ectoderm. This embryonal 
tissue normally differentiates into the 
spinal and sympathetic ganglia as well as 
the chromaffin tissue of the adrenal medul- 
lae and periaortic bodies of Zuckerkandl. 
Dysontogenesis of this tissue may be mani- 
fested as a disturbance in the normal rate of 
maturation or differentiation of the primi- 
tive neuroblasts, with subsequent over- 
growth of these cellular elements into a. 
tumor mass. If these tumors are the ,resul® 
of dysontogenesis, it is not known mvhether 
the tumor cells are essenti normal 
neuroblasts which have hile, properly 
differentiate, or whether these cells have 
undergone a malignant transformation. 

The neuroblastoma tumors vary consid- 
erably in their histologic appearance de- 
pending upon the relative degree of matu- 
ration attained by the constituent neuro- 
blasts. On this basis, arbitrary separation 
into morphologic types is undertaken, and 
this has been done in this study. 

Sympathicoblastoma. This is the most 
primitive form and is composed of fairly 
uniform sheets or perivascular masses of 
primitive neuroblasts (Fig. 1). Rosette or 
pseudorosette formation is not prominent, 
and neurofibrillary processes associated 
with the cells are barely, if at all, discern- 
ible. 

Neuroblastoma sympatheticum. When a 
somewhat greater degree of differentiation 
is present, the picture of the classic neuro- 


* From the Departments of Radiology and Pathology, Western Reserve University School of Medicine and University Hospitals of 


Cleveland, Cleveland, Ohio. 
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Fic. 1. Sympathicoblastoma. This microscopic section (H&E stain) shows numerous small sympathicoblasts 
supported by a delicate fibrovascular stroma. Neurofibril and rosette formation are not prominent. 


blastoma sympatheticum is encountered 
(Fig. 2). Cytologically, this lesion is similar 
to the sympathicoblastoma, but definite 
eosinophilic, neurofibrillary processes are 
seen in relation to the cells, and character- 
istic rosette or pseudorosette formation is 
present to a variable extent. The rosette is 
characterized by a peripheral ring of neuro- 
blastic cells with a central core of eosi- 
nophilic neurofibrillary processes. 


Ganglioneuroblastoma. This term is used 
to describe the lesion in which more ad- 
vanced maturation has occurred (Fig. 3). 
Neurofibril formation may be very abun- 
dant. Large neurofibrillary lakes are com- 
monly seen bordered by septa of neuroid 
connective tissue. In and around the neuro- 
fibrillary foci are variable numbers of 
neuroblasts, similar to the cells seen in less 
mature lesions (Fig. 4). It is possible to see 


Fic. 2. stain) showing fairly neuroblastoma. The embryonal 
neuroblasts pallisade around masses of neurofibrillary processes to form rosettes or pseudorosettes, The 
cells tend to be slightly larger than in the sympathicoblastoma. 


Neuroblastoma 
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lic. 3. Ganglioneuroblastoma. This photomicrograph (H&E stain) shows within areas of dense neurofibril 


6 formation, clusters of cells varying from the primitive sympathicoblast to virtually mature ganglion cell. 
ai areas within this tumor which are morpho- Completely mature ganglioneuromas have 
A. logically indistinguishable from ganglio- not been included in this study. 
neuroma in which mature ganglionic cells 
are embedded within a neuroid connective 
ie, tissue stroma (Fig. 5). The foci of immature There have been 28 cases of neuroblas- 
‘a neuroblasts exclude this diagnosis. toma seen at University Hospitals of 
~~ It is obvious that no sharp divisions are Cleveland since 1942. Surgical specimens of 
of present between these morphologic cate- all of the cases were reviéwed and_ the 
-" gories. A continuous spectrum of neuronal diagnosis verified. If confirmation of the 
we maturation is apparent from the sym- diagnosis was not possible, as may occur 
pathicoblastoma to the ganglioneuroma. when Ewing’s tumor or other small cell 
pt”) 
nal Fic. 4. Ganglioneuroblastoma. Photomicrograph (H&E stain) of an area of a ganglioneuroblastoma which 
The has a greater preponderance of more mature ganglion cells. These cells, none the less, are dysplastic, and 
show evidence of mitotic activity. 
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Fic. 5. Ganglioneuroblastoma. Photomicrograph (H&E stain) of an area from the ganglioneuroblastoma 
depicted in Figures 3 and 4 which is indistinguishable from a mature ganglioneuroma. The ganglion cells 
are mature and quiescent, and are embedded in a neurofibroma-like stroma. 


sarcomas exist as possibilities, the cases 
were discarded. Definite follow-up was 
obtained on all of the patients (Table 1). 

There were 13 males and 15 females in 
the series. The age distribution at the time 


AGE DISTRIBUTION SITES OF ORIGIN 


CERVICAL 
[5 NEWBORN MEDIASTINAL 
6MO.-I1YR. |? PARALUMBAR 
9 ]i-2YRS 10 ADRENAL 
_J)2-3YRS | ABDOMEN (7) 
[6 | 3-41/2 YRS. | 2] UNKNOWN 
5 10 5 10 
NO. PATIENTS B PATIENTS 


DISTRIBUTION BY HISTOLOGY PRESENTING COMPLAINTS 


6 ] PALPABLE MASS 
GANGLIONEUROBL AS TOMA METASTASES 
NEUROBLASTOMA | 4 _]NEUROLOGICAL 
9 = J 
SYMPATHIGOBLASTOMA 4 J ANOREXIA 
5 5 PAIN 
NO. PATIENTS 5 10 
C NO. PATIENTS 


Fic. 6. Chart demonstrating the distribution of pa- 
tients according to: (4) age, (B) sites of origin, 
(C) histology, and (D) presenting complaints. 


of diagnosis ranged from newborn to four 
and one half years (Fig. 64). Five of the 
patients were in the newborn period (birth 
to one month), 3 having had the disease at 
the time of birth. Two had metastatic nod- 
ules involving the skin, and 1 had a left 
abdominal mass palpated at birth. 

The sites of origin could be determined 
with certainty in only 23 of the 28 patients 
(Fig. 6B). In the 5 of unknown site, 3 arose 
in the abdomen in close proximity to the 
adrenal gland, but it could not be deter- 
mined whether they arose from the adrenal 
gland or the paralumbar sympathetic 
chain. Primary sites in the abdominal 
retroperitoneal sympathetic chain or the 
adrenal gland were noted in 20 of the 28 
patients (72 per cent). 

The diagnosis in each case was made by 
biopsy of either the primary tumor or a 
metastatic lesion. Classification into the 
three histologic types was: ganglioneuro- 
blastoma 6, neuroblastoma 13, and sym- 
pathicoblastoma 9 (Fig. 6C). Bone marrow 
aspirations were done on Io patients, of 
which 5 revealed abnormal cells. 

The presenting complaints of the chil- 
dren are tabulated in Figure 6D. The dis- 
ease often presented in sucha way that the 
patients were treated for other illnesses 
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TABLE I 


CLINICAL FEATURES OF 28 PATIENTS WITH NEUROBLASTOMA 


p Pr Bone Radi- Present Status 
Ag His- Marro S io Metastas — 
ex ge Site arrow urgery ation etastases 
Examination Doset Living Dead Survival 
SM F 17 mo. adrenal G partial extir- 3,700 skull, tibia, ulna 6 yr. 
pation 
WT M 4 mo. adrenal N +(?) partial extir- none skull, long bones, + 4 da 
pation skin 
RW F newborn adrenal N partial extir- 3,040 r 6 mo 
pation 
LH F 4} yr. adrenal N + partial extir- 4,o80r_ skull, long bones, + 3 mo 
pation mediastinum 
MB F 4 yr. adrenal N biopsy none skull, long bones, + 2 mo 
orbit 
RB F 4) yr. adrenal S + biopsy 2,070 r__ skull, long bones, + 5 mo 
skin 
TF M 4yr. adrenal S biopsy none long bone si mo 
AC M I yr. adrenal partial extir- 3,230 r liver + 2 mo 
pation 
RD M 13 yr. adrenal S partial extir- 2,100 r_ skull, liver, I mo 
- pation mediastinum 
AJ M 4} yr. adrenal N + biopsy 3,500 skull, long bone, + 6 mo 
Is skin 
DV M newborn cervical N partial extir- 1,750 r subcutaneous thigh + 2yr 
pation 
Js M § mo. mediastinal N partial extir- 2,goor + 13 yr. 
Ir pation 
ie BB 5 mo. mediastinal N biopsy 4,500 r 13 yr. 
h AN F 3 yr. mediastinal G partial extir- 2,goor + 10 yr. 
pation 
it DH F 14.mo. lumbar G negative partialextir- 2,600r + I yr 
1 pation 
TF M 4} yr. lumbar G partial extir- 2,300r + I yr 
ft pation 
ED F 15 mo. lumbar N biopsy 2,640 r + 8 yr 
M 1 yr. lumbar S negative partialextir- 2,goor pelvic lymph + 4yr 
d pation nodes 
SM mo. lumbar N partial extir- 3,430 + yr 
pation 
MS F 16 mo. lumbar G biopsy 3,§00r + 2 yr 
KG 3 yr. lumbar biopsy 2,160 r mediastinum + 17 yr 
le RD M newborn pelvic N partial extir- 3,700r + 4 yr 
r- pation 
al PM M 15 mo. __ pelvic Gz partialextir- 1,740r + 10 yr 
pation 
te MD F © newborn’ unknown N + biopsy 1,130r orbit, long bone, + I mo. 
skin 
al LB M 3 yr. unknown N negative biopsy none orbit, skull, long + 5 mo. 
1e bone, liver 
RE F 1} yr. unknown S biopsy 2,640 r_— skull + mo 
SH F 21 mo. unknown S negative partial extir- 1,300r_— skull, lung, long a I mo 
pation bone 
DiI M newborn’ unknown S negative biopsy none skin, liver 8 yr. 
a * G=ganglioneuroblastoma. 
N=neuroblastoma. 
S=sympathicoblastoma. 
Dino t This represents only radiation to the presumed primary site. Radiation doses to metastatic lesions are not recorded. 
. 
of such as acute rheumatic fever, upper Metastatic disease was present in g cases 
respiratory and gastrointestinal infections, when first seen. Metastases developed 
im or orthopedic problems. Four presented during treatment in 7 other patients. The 
" with neurologic abnormalities: 1 with distribution of metastases was as follows: 
1e Horner’s syndrome, 1 with blindness, and 2 bone 11, liver 4, skin 4, mediastinal lymph 
es with spinal cord compression. nodes 3, meninges 2, and lung I. 
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ROENTGEN FINDINGS 


Roentgenologic examination is undoubt- 
edly the most useful diagnostic aid.'*?* Of 
the 20 cases with abdominal tumors, 19 had 
intravenous urography performed. The 
urograms were abnormal in 18 cases. 
Suprarenal tumors usually depressed the 
kidney down, anteriorly or laterally. There 
was minimal distortion of the calyceal 
system, in contradistinction to Wilms’s 
tumors. The remaining paravertebral tu- 
mors deviated the ureters medially and 
anteriorly. Calcification in the tumor was 
seen in 7 cases (25 per cent). It tended to be 
rather dense and flocculent. No calcification 
was seen in metastatic lesions or tumors 
outside of the abdomen. It is of interest 
that, in every case with calcium present, 
there was always residual calcium present 
after surgery, implying incomplete removal 
of the tumor. 


TREATMENT 


The preferred treatment of neuroblas- 
toma is a combination of complete surgical 
removal of the tumor followed by radiation 
therapy to the tumor bed. The primary 
tumor often involved great vessels, major 
nerves, regional lymph nodes, adjacent 
viscera and vertebral bodies. Thus, in none 
of our cases was complete surgical removal 
possible. Extensive surgical measures to 
remove all of the tumor are not indicated 
unless all of the neoplasm can be extirpated 
without serious damage to abdominal 
viscera. Partial excision of the tumor was 
performed in 16 cases, while biopsy only 
was performed in 12 cases. At surgery, 
metal clips were used to outline the extent 
of the tumor. This procedure facilitated 
positioning the radiation fields. 

Twenty-three of the 28 cases received 
radiation therapy to the primary tumor 
site, instituted as soon as possible after sur- 
gery. The radiation was delivered through 
opposing ports with daily doses of 200 to 
300 r to alternate fields large enough to 
include all known tumor. A total absorbed 
dose of 3,000 to 3,500 rad was usually given 


in a single course requiring about four 
weeks. The contemplated dose was not 
achieved in several patients because of 
marked hematopoietic depression, debilita- 
tion, or death of the patient. Occasionally, a 
higher tumor dose was delivered when the 
anticipated response was not apparent. Al- 
though supervoltage radiation is available, 
it has not been necessary to employ this 
modality routinely, since these tumors are 
sensitive to moderate doses of radiation. 

Irradiation of metastatic lesions will 
afford temporary palliation. The objective 
is to control the size of the metastatic le- 
sions, thus relieving secondary pressure 
effects, deformity, and pain. Moderate 
doses, on the order of 1,000 to 1,500 rad, 
have been satisfactory. Although we have 
had no experience with irradiation of 
hepatic metastases, Farber ef a/.!° report 
excellent results with a 66 per cent survival 
rate. 


RESULTS 


Neuroblastoma presents a difficult nat- 
ural history to evaluate. There are reports 
in the literature of death ten to fifteen 
years after the initial therapy and _ pre- 
sumed cure, but this is unusual. In this 
series, all of the deaths occurred within six 
months of diagnosis. Farber et a/.!° report 
that 99 per cent of the deaths in their 
series occurred within two years of diag- 
nosis. It would seem reasonable, therefore, 
to report our results in terms of two year 
survivals. 

There are 15 patients living one to seven- 
teen years after diagnosis, an over-all sur- 
vival rate of 54 per cent. Twenty-six of the 
patients have been followed two years or 
longer, and the survival rate is 50 per cent. 
These figures compare favorably with those 
found in the literature (Table 11). 

Survival can be correlated with site of 
origin, age, histologic type, the presence or 
absence of metastases, and the type of 
therapy. Two patients who have not been 
followed two years will be included, since 
both had ganglioneuroblastomas and are 
free of disease at the present time (surviv- 
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II 


SURVIVAL NOTES COMPARED WITH THOSE IN THE LITERATURE 


Author Year No. of No, of Per Cent Duration 
Patients Survivals 
Beck and “7 1951 475 47 10 ? 
Snyder et 1951 24 3 12.5 3 yr 
Oberkircher e¢ a/.” 1953 20 2 10 § and 15 yr. 
Seaman and Eagleton”? 1953 19 5 26 3 yr. 
Charache' 1954 10 2 20 g and 12 yr. 
Uhlmann and von Essen*! 1955 20 7 31 2yr 
Koop et a/.'* 1955 39 12 31 14 mo 
Reiquam ef a/.* 1956 18 5 28 14 mo 
Ware* 1956 80 7 9 I yr. 
Stowens*” 1957 105 14 3 1.5 yr 
Knox and Pillers'’ 1958 126 14 Il 2yr 
Farber et a/.'° 1959 170 43 2 2yr 
Dargeon® 1960 108 15 13 Syr 
Present Authors 1960 26 13 50 2 yr 
Totals 


ing fifteen months and sixteen months, 
respectively). Based on past experience, 
these patients have a good prognosis. 

Site of origin. There were 10 cases of 
tumors proved to be of adrenal gland origin. 
Of these, only 1 has survived (10 per cent). 
There were 13 of definite extra-adrenal 
origin, all of whom have survived. Only 1 of 
the 5 patients whose primary site remained 
unknown has survived two years. 

Age. There did not seem to be any corre- 
lation of survival with age. Others have 
reported a better prognosis for the younger 
patients.!°° There were 10 patients under 
the age of one year, 6 of whom have sur- 
vived (60 per cent). Those patients over one 
vear of age totalled 18, with survival of 9 
(50 per cent). 

Metastases. If metastatic disease was 
present at the time of diagnosis, only 1 out 
of 9 survived (11 per cent). If no metastatic 
disease was present initially, 15 out of 19 
survived (74 per cent). Of this latter group, 
7 developed metastases later, with survival 
in 4 (57 per cent). Thus, the survival in the 
presence of metastatic disease was 5/16 (31 


per cent) compared to a survival rate of 


gO per cent (11/12) in those without met- 
astatic disease. The 1 death in the group 


1,240 189 15 


without metastases was primarily a surgical 
death (renal vein thrombosis). 

Type of therapy. Correlated survival 
results are as follows: (1) biopsy only: there 
were 4 in this group, 1 of whom survived 
(25 per cent); (2) biopsy plus radiation 
therapy: there were 8 patients in this group, 
of whom 3 have survived (38 per cent); (3) 
partial excision plus radiation therapy: 
there were 15 patients treated in this man- 
ner with survivals in 11 (73 per cent). 

There were no instances of complete 
removal of the tumor surgically. There was 
I instance of partial excision without radia- 
tion therapy. However, the patient expired 
before radiation therapy was instituted. 

These data are summarized in Table 11. 
Since this series is composed of a rather 
small number of patients, conclusions of 
statistical significance may not be drawn, 
but trends in a particular direction may be 
indicated. 


REPORT OF CASES 


Case 1. S.M., a seventeen month old white 
female, was first admitted to University Hos- 
pitals on November 30, 1953 with a mass in the 
right side of the abdomen extending from the 
costal margin to the iliac crest. Roentgeno- 
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Tasce III 


SURVIVAL RELATED TO VARIOUS PARAMETERS 


Survivals 


Total —— 
Be 
cent 
Age Under one year 10 6 60 
Over one year 18 9 $50 
Site of Adrenal 10 I 10 
Origin Extra-adrenal 13 13 100 
Unknown 5 I 20 
Histologic Ganglioneuroblastoma 6 6 100 
Type Neuroblastoma 3 6 46 
Sympathicoblastoma 9 4 33 
Metastases Present at diagnosis 9 I 
Present later * 4 7 
Total with metastatic 
disease 16 ; 
No metastaticdisease 12 II 90 
Type of Biopsy only 4 I 26 
Therapy Biopsy plusradiation 8 
Partial excision plus 
radiation 
Partial excision only I 


graphic studies of the chest and long bones were 
negative. Urinary tract roentgen studies de- 
monstrated a right suprarenal soft tissue mass 
containing calcium (Fig. 7, 4 and B). On 
December 2, 1953 an exploratory laparotomy 
revealed a 12X12 cm. tumor occupying the 
entire right flank. The regional lymph nodes 
about the aorta and along the root of the 
mesentery were involved. Partial resection of 
the tumor was performed and microscopic 
examination revealed a ganglioneuroblastoma 
of the right adrenal gland. 

The patient was given radiation therapy to 
the right upper abdomen through alternating 
anterior and posterior ports with 20 r (air) 
daily at 50 cm. focal skin distance, 220 kv., and 
0.5 mm. Cu and 1.0 mm. Al filtration. A central 
tissue dose (CTD) of 3,700 r was given with- 
out complication except for a mild scoliosis sub- 
sequently (Fig. 7, C and D). 

On January 29, 1954 metastatic lesions were 
noted in the right frontoparietal region (Fig. 8, 
A and B). On February 27, 1954 another area of 
metastatic disease was found in the right tibia 
(Fig. 9 4). Two bone marrow aspirations were 
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negative. Radiation therapy was given to the 
skull and tibia with 2,400 r (air) and 200 r (air), 
respectively. The patient did well until early 
1955 when she developed anorexia and weight 
loss. A metastatic lesion was noted in the left 
ulna on January 20, 1955 (Fig. 104) which, on 
biopsy, proved to be tumor. However, there 
was more fibrosis and the lesion was less cellular 
and more differentiated than the original biopsy 
specimen. Radiation therapy was given to the 
ulna totaling 1,200 r (air). 

The patient was last seen in December, 1959. 
She has done very well with no evidence of 
recurrence (Fig. 7, C and D; 8, C and D; 9, C 
and D; and 108). 


Case 11. D.H., a three day old white male, 
was admitted to the hospital with an enlarged 
liver and spleen. A nodular mass was felt in the 
skin overlying the right scapula, and another 
smaller mass over the right anterior chest. The 
liver was enlarged 4 cm. and the spleen 5 cm. 
below the costal margin. On August 23, 1952 a 
biopsy of the left tibial marrow was not diag- 
nostic, but a biopsy of the left scapular skin 
nodule revealed a very anaplastic tumor con- 
sistent with the diagnosis of a sympathicoblas- 
toma. A primary site was never found. The 
patient was discharged from the hospital with 
no specific therapy and a grave prognosis. 

He was seen in the clinic on September 5, 
1952 at which time there were many more nod- 
ules present in the skin, involving the entire 
body, varying in size from several millimeters 
to a centimeter. The hepatomegaly and spleno- 
megaly persisted. The patient was, however, 
eating well and gaining weight. He was next 
seen on October 24, 1952, at which time the skin 
nodules were decreasing in size and number. 
During the next four months all of the nodules 
disappeared, the liver and spleen returned to 
normal size, and the infant appeared healthy. 
He has had no further difficulty and is living 
and well at the present time. 


DISCUSSION 


The two year survival rate of 50 per cent 
indicates that neuroblastoma is not a hope- 
less disease. While neuroblastoma may 
rarely regress spontaneously, radiation 
therapy must significantly alter the ulti- 
mate course of the disease, since there was 
no instance of complete surgical removal of 
the tumor in our series. The tumor doses 
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Fic. 7. Case 1. (4 and B) Roentgenograms of the abdomen, taken on December 1, 1953 prior to radiation 
1on therapy, demonstrate calcification anterior and to the right of the first lumbar vertebral body. Note also 
Iti- the slight scoliosis present. (C and D) Roentgenograms taken on September 15, 1959, six years after radia- 
was tion therapy to the right upper abdomen (3,700 r central tissue dose), reveal residual calcification, increase 
l of in the scoliosis, irregularities of the vertebral bodies and right ilium, and narrowing of the T12-L1 inter- 
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Fic. 8. Case 1. (4 and B) Roentgenograms of the skull taken on January 29, 1954 reveal thickening and 
sclerotic changes in the right frontoparietal region. (C and D) Roentgenograms taken on September 15, 
1959 demonstrate resolution of the bone abnormalities and the calvarium at this time appears normal 


(2,400 r air). 


given covered a wide range (1,700 to 4,500 
rad), and there was no correlation of dose 
with survivals. This may indicate that a 
specific predetermined dose is not as im- 
portant as the response of the tumor to the 
radiation in each case. 

It appears that the site of origin of the 


tumor may be the most important prog- 
nostic sign. No deaths have occurred in 
those patients with tumors originating in 
an extra-adrenal site. On the other hand, 
there is only 1 survivor in the group in 
which the primary site was the adrenal 
gland. We have no explanation for this 
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Fic. 9. Case 1. (4 and B) Roentgenograms taken on February 27, 1954 demonstrate an osteolytic lesion with 
a sclerotic component in the proximal right tibia. Note the cortical expansion. (C and D) Roentgenograms 
taken on September 15, 1959 reveal the tibia to be normal. 
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Fic. 10. Case 1. (4) Roentgenogram of the left elbow taken on January 20, 1955 demonstrates a metastatic 
lesion (biopsy proved) in the proximal portion of the ulna. (B) Follow-up roentgenogram taken on March 
6, 1956 reveals marked interval improvement (1,200 r air). 


apparent difference. Perhaps the adrenal 
lesions are more difficult to detect early, 
lying dormant and allowing more time for 
dissemination. Other factors may be differ- 
ences in the vascular bed of the adrenal 
gland leading to early blood borne dissemi- 
nation, or alterations in the host resistance 
to these tumors. Analysis of our data 
(Table 1v) indicates that there is no appar- 
ent difference related to the ages of the 
patients. There is a tendency for the extra- 
adrenal lesions to be more mature, and 
ganglioneuroblastomas were more common 
in this group. It is evident, however, that 
the adrenal lesions metastasize more often, 
in contradistinction to extra-adrenal tu- 
mors. Thus it is conceivable that neuro- 
blastomas originating in the adrenal gland 
are inherently different neoplasms with a 
more malignant behavior, even though no 
morphologic evidence for this exists. Dar- 
geon® reports survival of 15 patients out of 
108 with neuroblastomas. Of these 15 sur- 
viving patients, in only 1 did the lesion 
originate in the adrenal gland, again imply- 
ing a better prognosis for extra-adrenal 
lesions. 


Although generalizations concerning sur- 
vival and the histologic pattern of the 
tumor cannot be made from this small 
series, our findings, and those reported by 
others, suggest that the survival is signifi- 
cantly better in the ganglioneuroblastoma 
group. '°° Assuming that these tumors 
arise by dysontogenesis of cells which 
possess maturational potential, a unique 
viewpoint for histopathologic evaluation is 
probably required. In typical adult-type 


TABLE IV 


COMPARISON OF ADRENAL AND 
EXTRA-ADRENAL TUMORS 


Extra- 
Adrenal 

drenal 4 renal 
Age Under one year 3 4 
Over one year 7 9 
Histology Ganglioneuroblastoma 5 
Neuroblastoma 5 6 
Sympathicoblastoma 4 2 
Metastases Present at diagnosis 5 
Present later 3 2 

Number /total 8/10 2/13 
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neoplasms, ¢.g., carcinoma of the breast, 
colon, etc., prognosis tends to be related to 
the most anaplastic or most undifferenti- 
ated foci of a given tumor. In dealing with 
dysontogenetic tumors, on the other hand, 
one should conversely look to the most 
differentiated area, which may reflect the 
capacity of the embryonal cells to mature. 
The evidence that regression of neuroblas- 
toma is associated with cell maturation is 
somewhat limited.*:!!:??;%> This evidence is, 
none the less, well documented and rela- 
tively clear-cut, and would seem to justify 
this viewpoint. 

The radiation therapy was given in a 
single course, in contradistinction to the 
two separate courses others have recom- 
mended.* The treatment plan has been to 
institute radiation therapy after the im- 
mediate effects of the surgical procedure 
have passed. Surgical intervention does not 
make irradiation an emergency procedure. 
If emergency radiation therapy is deemed 
important, then it would be preferable to 
initiate therapy preoperatively. Preopera- 
tive irradiation may be useful to render the 
tumor more accessible surgically and to 
reduce the growth potential of any remain- 
ing tumor tissue. 

The expected sequelae of radiation ther- 
apy were observed in most cases, but in no 
instance did they present serious complica- 
tions. In many patients, depression of the 
bone marrow occurred, but this was only 
temporary with no instance of permanent 
depression. This effect did alter the treat- 
ment plan in some of the patients so that 
the contemplated tumor dose was not 
achieved. No radiation nephritis or skin 
complications were noted. 

There were 3 instances of radiation 
induced scoliosis. Two occurred after irradi- 
ation of the mediastinum: the first, a five 
month old girl who received 4,500 rad, and 
the second, a three year old girl who re- 
ceived 2,900 rad. Both patients are living 
and well after thirteen and ten years, 
respectively. The third patient was pre- 
sented in detail above (Case 1). Neuhauser 
et al." reported 34 children who received 
radiation to the spine, 3 developing scolio- 
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sis, and 21 having various bone changes 
demonstrated on roentgenograms. It has 
been recommended that the whole verte- 
bral body be included in the treatment field 
so that wedging and resultant scoliosis 
will be less likely to occur. It is conceivable 
that tumor involvement of the vertebral 
body, muscle and nerves may contribute to 
the development of the scoliosis. 

There were 3 instances of radiation 
induced osteochondroma. The first case 
was a five month old boy who had an osteo- 
chondroma of the left third rib removed 
five years after receiving 3,000 rad to the 
left upper chest for a mediastinal neuro- 
blastoma. The second case was a fifteen 
month old boy who developed an osteo- 
chondroma of the left ilium and a moder- 
ately hypoplastic ilium after receiving a 
tumor dose of 1,750 rad to the left paralum- 
bar region. The third case was a three year 
old girl who developed an osteochondroma 
of the iliac crest several years after receiv- 
ing 2,100 rad to the left abdomen for a 
paralumbar sympathicoblastoma. Neuhauser 
et al. report development of osteochon- 
droma in § of 34 children receiving radia- 
tion therapy. 

A therapeutic agent which we have found 
to be a useful adjunct in patients with dis- 
seminated bone disease is radioactive 
phosphorus, given either intravenously or 
orally, in weekly 1 mc doses. The dose used 
is often limited by the precarious condition 
of the bone marrow secondary to previous 
radiation therapy and disseminated disease 
This can be helpful in the relief of bone pain 
secondary to metastatic involvement. We 
have had no experience with the use of 
chemotherapeutic agents such as cortisone, 
antimetabolites, cytotoxins, or vitamin 
B 12.39 

The 2 case presentations reveal the diffi- 
culty in predicting the course of the disease 
in children with neuroblastoma. The pres- 
ence of skeletal metastases is considered a 
grave prognostic sign. Case 1 had several 
documented areas of bone involvement, yet 
she is living and well six years after the 
diagnosis. There are 6 similar cases reported 
in the literature of neuroblastoma with 
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skeletal metastases and survival.!:7:10 12.28.82 
Case illustrates the difficulty inevalu- 


ating the mode of therapy. This patient had 
only a biopsy of a skin nodule. with no 


definitive therapy, yet he is living and well 7? 

eight years after diagnosis. This most likely 

is an example of spontaneous regression of _ , 

the tumor secondary to differentiation or 

maturation of the elements of the tumor. 4. 
The steadily increasing survival rate ; 


during the past few decades seems to paral- 
lel the more intensive use of surgery and 
radiation therapy. We had no case in which 
the tumor could be extirpated completely ©. 
at surgery, thus we can reasonably assume 
that the radiation destroyed the tumor or 
changed its biologic behavior. Even though ~~ 
a curative approach is not indicated when 
extensive metastases are present, radiation 
therapy affords excellent palliation. These 
factors, in addition to the unpredictable 
course of the disease, demand continued %” 
therapeutic efforts, since occasionally an 
unexpected long survival will result. 


Vio. 


SUMMARY 
A review of the course and therapy of 28 1!: 
cases of neuroblastoma has been presented, 
with a two year survival of 50 per cent y, 
recorded in 26 patients. The treatment of 
choice is complete surgical removal of the  ;3. 


tumor followed by radiation therapy to the 
tumor bed. Radiation therapy is useful for 
the treatment of metastatic disease. 


14. 
Our data seem to indicate that the site of a 


origin of the tumor may be the most impor- 
tant prognostic factor. In this series, only 1 
patient out of Io is surviving whose pri- 
mary tumor was in the adrenal gland, while 
all patients with extra-adrenal primary 
sites have survived. In addition, the pres- 
ence of metastases and the histologic 
characteristics of the tumor are of prog- 
nostic importance. 

Two cases with metastatic disease and 
long term survival are presented. 


John P. Storaasli, M.D. 
University Hospitals of Cleveland 
2065 Adelbert Road 

Cleveland 6, Ohio 
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ADVANCES IN APPLICATIONS OF RADIO- 
ISOTOPES IN PEDIATRICS* 


By WILLIAM A. REILLY, M.D. 


SAN FRANCISCO, CALIFORNIA 


A’ THE present time it would seem that 
most diseases may be studied in some 
aspect by radioisotopes—a means which 
constitutes a significant advance over con- 
ventional clinical laboratory tests, since 
these generally indicate only the static level 
of a substance or a cell, whereas isotopic 
labeling makes it possible to measure the 
rate of formation and/or destruction, 
commonly called ‘‘turn-over rate,” due to 
the fact that radioactive elements are not 
distinguished from their stable counter- 
parts by the body. For this reason, it 1s 
possible to “label” the stable isotopes in the 
body with their radioactive nuclides or 
“tag” normal constituents of the body with 
radioactive isotopes. Examples are the use 
of a radioisotope of iodine to label the inert 
iodide in the body in order to measure the 
rate of its inclusion into an organic com- 
pound, or the tagging of hemoglobin in the 
red blood cell in order to estimate red blood 
cell mass, rate of mixing of labeled cells, or 
the rate of red blood cell destruction. C™ 
(radiocarbon) and Hi? (tritium) have been 
used with increasing frequency to tag or- 
ganic compounds of biologic importance. 
There are no readily usable radioisotopes of 
oxygen or nitrogen. 

In most cases tests with radioisotopes 
offer little risk to the patient from exposure 
to ionizing radiations. Some, such as red 
blood cell tagging with Cr°!, result in very 
little radiation exposure, actually only of 
the same order of magnitude as that re- 
ceived by the entire population from nat- 
ural radiation, which has been estimated 
to be 0.095 rad yearly at sea level.” This 
increases significantly with altitude. A 
patient given a Cr*! diagnostic test receives 
about an additional 0.030 rad. Other tests 


using ['*! or Fe*® result in more exposure, 
about I to 1.5 rad to the thyroid per uc 1! 
taken up and o.2 rad to the hematopoietic 
system per uc of Fe°® retained. Doses of 
10-50 uc are usually given in most clinical 
tests using ['*!, and The radiation 
received is of the same order of magnitude 
as that received as a result of conventional 
roentgenographic examination.* 

Instrumentation continues to improve 
and since the present author’s* review in 
1956, increased sensitivity in instruments 
has made possible a decrease in dosage of 
radioisotopes and, thus, in the possible 
hazards associated with radiation. In most 
other tests not mentioned above, a tracer 
dose of 0.5 to 10 ue is often sufficient. 
Among the new instruments are scintilla- 
tors, which have a well-shaped sodium 
iodide crystal in which the sample to be 
counted is placed, with an efficiency ap- 
proaching 50 per cent; liquid scintillation 
detectors, in which the specimen to be 
counted is dissolved in the scintillation 
solution with 5-10 per cent efficiency for H® 
and up to $0 per cent efficiency for C™; and 
gamma-ray spectrometers which allow the 
differential detection of two or more radio- 
isotopes in a single sample. 

Scintillation scanning is now commonly 
done to reveal the isotope-rich areas of the 
body. The scanner has a scintillating 
crystal which is collimated to see various 
sized fields and is moved mechanically to 
scan the area desired. Typical scans of the 
thyroid are shown in Figures 1, 2 and 3. 
Scintillation scanning is useful in detecting 


* The roentgen unit, r, refers to exposure. Diagnostic roent- 
genographic study of congenital heart disease delivers 140 or 
more r; chest fluoroscopy of infant, 15-20 r per minute; and chest 
roentgenograms o.§ r. A rad, roentgen absorbed dose, is 1.04 r. 


* From the Department of Pediatrics, University of California Medical Center, San Francisco, California, and the Radioisotope 
Service of Veterans Administration Hospital, San Francisco, California. 
Presented in part at the 27th Annual Meeting of the American Academy of Pediatrics, Chicago, Illinois, October 20, 1958. 
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Sternal Notch 


lic. 1. Scintiscan of a normal thyroid. 


“hot” (increased uptake of I'*') or “cold” 
(decreased uptake) nodules in the thyroid, 
cervical lymph nodes, or elsewhere in the 
body when activity of thyroid metastases is 
to be determined. “Hot” nodules are prob- 
ably more common in the endemic areas of 
goiter, 7.e., the Great Lakes area of the 
United States. Nodules are less common in 
areas where the iodine intake is adequate. 

The following is a discussion of the organ 
and system disturbances in which radioiso- 
topes may be used in pediatrics. 


DIAGNOSTIC APPLICATIONS 
THYROID 


A measure of thyroid function may be 
had by labeling the iodide pool of the pa- 


Nodule 


Sternal Notch 


Fic. 2. Scintiscan of a “‘cold’”’ nodule 
in a thyroid gland. 
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TaB_e 


PER CENT I! upTAKE IN THYROID 24 HOURS 
AFTER ORAL ADMINISTRATION 


Per Cent 
Range 
Euthyroid 8-35 
Hypothyroid oO 7 
Hyperthyroid 35-90 
Simple Goiter 14-35 
Goitrous Hypothyroid 44-87 


tient with I'*! or I’. The latter reduces the 
radiation dose to the thyroid to about 
1/25th of that received from I, but it 
must be milked from Te! the day it is used 
because of the 2.26 hour half life."! Table 1 
shows the range and the mean thyroid up- 
take which we find in normal as well as in 
several disturbed thyroid states. 

Classic hypothyroidism in young chil- 
dren is difficult to diagnose if the deficiency 
is not marked. Blood protein bound iodine, 
cholesterol, and the basal metabolic rate 
tests are often unreliable. Even so, such 
tests should be made first and, if results are 
borderline or questionable, tests with radio- 
iodine can be considered. Thyroid uptake of 
I'8! is below normal (less than 8 per cent in 
24 hours) with a low conversion ratio of the 
blood I'*!, Athyreosis in infants is not al- 
ways easily recognized, but I'*' tests should 
not be performed immediately or routinely 
in order to avoid criticism as to the possible 
ill effects of radiation, even though the 


Shoulder 


lic. 3. Lateral scintiscan. Aberrant thyroid tissue at 
base of tongue. Normally situated tissue was not 
present, 
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amount of radiation to the infant’s thyroid 
is low (30 to $0 rad). 

Hyperthyroidism is uncommon in chil- 
dren in a florid form; forme fruste occurs 
more often, but not frequently. In cases 
where protein bound iodine, basal metabolic 
rate and blood cholesterol tests are border- 
line high normal, I'*' uptake and conversion 
ratio are usually elevated and definitely 
helpful. 

The writer has found previously un- 
known iodinated protein compounds in 
colloid goiter by using the resin adsorption 
test, radioautograms, and resin column 
separation, and has suggested that colloid 
goiter is another metabolic defect. In 
goitrous hypothyroidism, the thyroid up- 
take of I'*! is increased. Due to a postulated 
inherited defect or to the lack of a specific 
enzyme or enzymes, three types of defects 
seem to exist: (1) inability of the gland to 
convert inorganic iodide into organic iodine 
compounds, (2) inability to couple iodoty- 
rosines to form triiodothyronine and tetra- 
iodothyronine (thyroxin), and (3) absence 
of the enzyme (deiodinase) which breaks 
down unused iodotyrosine radicals and so 
makes their iodine available for re-utiliza- 
tion as iodide. Probably other types of 
defects will be delineated by radioisotopic 
techniques in the not too distant future. 

Determination of thyroid I'* uptake is 
not a full measure of function; the conver- 
sion of inorganic iodide to organically 
bound iodine (thyroxine) and its release 
may be a more thorough test of thyroid 
function. 

At best, I'*! tests of thyroid function are 
not a means of definitely detecting border- 
line states of hypothyroidism or hyperthy- 
roidism, but they are helpful. It is better to 
assess the patient first by careful history, 
physical examination and routine labora- 
tory tests; the I'*' test can be performed if 
doubt persists. 

Various conversion methods (ratio of 
organic to inorganic iodide) have been 
suggested since the report by Scott and 
Reilly® in 1954, who used an anionic resin 
to separate the I'*! as iodide in plasma from 
that converted to protein bound I'*!, The 
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conversion ratio per se does not give as com- 
plete information as when the per cent of 
['*' converted to PBI'* is normalized to a 
standard I'*! dose and body weight. Reilly 
et al.”’ found that the counts per second per 
cent converted by euthyroid adults was 4.1, 
12.2 and 17.3 at 24, 48 and 72 hours after 
I'*! dosage. In hyperthyroidism these values 
were 136, 216 and 198 at 24, 48 and 72 
hours and o, 2.5 and 1.2 respectively in 
hypothyroid patients. Higher values were 
obtained in euthyroid children. These were 
6.1, 17 and 21 counts per second per cent for 
similar time periods. The PBI'*! conversion 
showed far less overlap in the various thy- 
roid states than did the gland uptakes. 
PBI'*' conversion may be expressed as 
percentage of the dose administered per 
unit of plasma or blood with similar re- 
sults. 

A test of thyroid function has been de- 
veloped using I'*! labeled triiodothyronine 
which is incubated with a blood sample and 
the plasma binding determined differen- 
tially by measuring the amount of triiodo- 
thyronine which is not bound by plasma 
and which diffuses into the red blood cells." 
The normal euthyroid range is 10-17 (%/ 
100 hematocrit). Plasma from hypothy- 
roids binds more because of low initial 
plasma levels which exist due to the paucity 
of thyroxine released to the plasma by such 
a thyroid gland, and all red cell uptakes 
range from 5 to 11. Conversely, hyperthy- 
roidism results in increased uptakes in 
excess of 16 since the plasma is more nearly 
saturated from endogenous sources. This 
test is especially desirable for use in chil- 
dren since the patient receives no radiation 
exposure. 


PARATHYROID 


The parathyroid states of hyper- and 
hypoactivity have been studied with Ca®, 
but its 164 day half life and the relatively 
weak beta emission make this isotope un- 
suitable for studies in children. Recently 
Ca‘? has been made available; it has a 4.7 
day half life and emits gamma rays which 
make it most useful in in vivo and in vitro 
studies involving calcium metabolism.!® 
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PANCREAS 


While studies with radioisotopes in 
diabetic children have not been recorded, 
it is possible that radioisotopes can be used 
safely and successfully. The extent of dia- 
betes and the mysteries of its intermediary 
metabolic pathways are being determined 
with the use of isotopically-labeled (H* or 
C'™) glucose, adrenal steroids, and fats. 
Searle ef and others* have used 
glucose in normal and diabetic ‘patients to 
compare the action of insulin and tolbuta- 
mide on the glucose oxidation rate. This 
was found to be approximately 50-60 
mg./kg. body weight/hr. in both normal 
and diabetic subjects. A glucose turnover 
rate of 54-150 mg./kg./hr. was observed 
in diabetics as compared to 72-98 mg./kg. 
/hr. in normal patients. Searle and co- 
workers have come to the conclusion that 
tolbutamide potentiates the action of insu- 
lin. 

LIVER 


Brent and Geppert*® evaluated infantile 
jaundice by using rose bengal I'*'; they 
distinguished between intra- and extra- 
hepatic causes. Blahd and Nordyke,? also 
using rose bengal ['*', employed a _ tech- 
nique by which the blood is counted exter- 
nally at the ear. The normal range of rose 
bengal retention is about 40 per cent in 20 
minutes. Higher values are obtained in 
cases of chronic infectious hepatitis (48 per 
cent), congestive heart failure (61 per cent), 
cirrhosis with ascites (63 per cent), and cir- 
rhosis with ascites and jaundice (75 per 
cent).? It is doubtful whether these radio- 
isotopic tests would be justifiable or prac- 
tical in pediatric practice. 


DIGESTIVE TRACT 

The malabsorption states (cystic fibrosis 
of the pancreas and steatorrhea) continue 
to be studied with promising results. Lavik 
et al.'8 have reported their work on protein 
digestion and absorption in children with 
and without cystic fibrosis of the pancreas. 
They administered orally 10 to 40 ye of 
I's labeled human serum albumin and 
measured the I'*! in blood and urine speci- 
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mens. The normal blood I'* level after 2 
hours is 16 per cent of the dose, with a range 
of 11 to 21 per cent. After 12 hours, 18 to 
50 per cent of the ['*' is found in the urine 
with a mean of about 18 per cent. Very 
little is found in feces. In pancreatic insuf- 
ficiency, the 2 hour blood I'*! level is much 
lower than normal, 1-2 per cent,® the 12 
hour urine excretion is 5-18 per cent with 
a mean of about 10 per cent in 72 hours; 
20 to 60 per cent is found in the feces.’ 
Spector ef a/.** found that utilization of ['*! 
labeled corn oil for the study of fat absorp- 
tion in steatorrheas proved advantageous. 
Blood, stools, and urine were counted for 
I'*' during a 48 hour period. Fat absorption 
was found to be lower and excretion higher 
in these conditions. The test also indicated 
the severity of these states. 

The normal blood level of I'*' for 4 hours 
after the administration of I'* labeled tri- 
olein is about 14 per cent with a range of 
8-18 per cent. In carcinoma of the pancreas 
and pancreatitis, blood levels of 3 per cent 
and 7 per cent, respectively, were observed. 
When I'*! oleic acid was administered, no 
significant change from the normal 4 hour 
level of 13 per cent was noted. This was 
depressed in steatorrhea.*® In malabsorp- 
tion states, the tests which can be per- 
formed successfully and safely in children 
are absorption of fats by I'* triolein or 
oleic acid and I'* albumin test for bowel 
digestion by trypsin. It is advisable to 
block the thyroid with Lugol’s solution 
prior to the tests involving I'*! labeled com- 
pounds in order to avoid unwanted radia- 
tion to the thyroid. 


CIRCULATORY SYSTEM 

Advances have been made in blood vol- 
ume determinations with Cr°! tagged red 
blood cells; I'*! HSA; in cases of vascular 
defects, such as arteriovenous shunts, with 
Na*; and in peripheral absorption for diag- 
nosis of circulatory defects and detection 
of septal defects with sodium 2,6-diiodo- 
sulfonilate tagged with I'*". There is an in- 
creased demand for blood volume deter- 
minations in cardiac patients with and 
without failure (congenital and acquired) 
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for routine as well as research testing and 
also in cases of nephrosis. 

Cr! RBC is probably the most reliable 
of the radioisotopic tests to estimate blood 
volume although such a determination is 
not a true one, for only the Cr*! RBC mass 
is measured. The total volume is then esti- 
mated by using the hematocrit value. ['*! 
HSA is a plasma tag which may leave the 
blood stream during the test and result in 
a falsely high volume determination. Theo- 
retically, a combined measurement by 
radioisotopes of both the RBC mass and 
plasma volume should approximate a true 
blood volume. The mean blood volume ob- 
tained with Cr*! was found to be 65.5 + 5.9 
cc. per kg. body weight with a range of 45 
to 81 cc./kg.'??9 It was found to be elevated 
in metastatic carcinoma,” right and left and 
right heart failure?’ and in secondary poly- 
cythemia. Plasma volumes in normal chil- 
dren were about 40 cc. per kg. These were 
obtained by using I'*! HSA." 

Cardiac output has been measured using 
HSA, Cr®!, and I'*! rose bengal. The 
normal mean was observed to be 3.3+0.8 
]./min./m.2. Na* has been used to measure 
pulmonary circulation time by placing a 
counter over the heart. The mean normal 
time was 5.4 seconds; it may be as high as 
10 seconds in cases of pulmonary emphy- 
sema.” Na* is also useful in determining 
the viability of skin grafts by measuring 
the biologic half life.* This is normally 9 
to 20 minutes but it is longer in nonviable 
grafts.! 

The detection of septal defects is an ex- 
ample of the helpful application of a radio- 
isotope to a definite clinical diagnostic 
problem. 

Sodium 2,6-diiodosulfonilate tagged with 
I's! has the following advantages: it can be 
synthesized easily; it is labeled in high spe- 
cific activity; it has a very low toxicity; it is 
excreted very rapidly in the urine; its bio- 
logic half life is less than one hour; tests 
can be repeated frequently; it does not lo- 


* The biologic half-life is an expression of the clearance rate of 
isotopes or compounds by a patient and is the time in seconds, 
hours, or days needed for the reduction of the initial concentra 
* tion by one-half. 
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calize in the thyroid gland or other tissues; 
it is not a metabolite and, therefore, does 
not enter any “pools”; it emits gamma 
radiation and radiation exposure is reduced 
below that of Na* and I'*! HSA, which are 
often employed for dynamic studies. The 
procedure, briefly, is as follows: A well col- 
limated scintillation crystal detector is 
placed over each side of the heart, con- 
nected to separate recorders, and approxi- 
mately 3 wc of the compound is injected 
intravenously. The differentiation of entry 
of the radioisotope into each side of the 
heart is detected on the recorders by the 
time and height differences of the dual 
records.” 


HEMATOPOIETIC SYSTEM 


The following conditions have been 
studied more extensively in recent years: 
the hemolytic anemias (congenital and 
acquired), iron deficiency anemias, mega- 
loblastic anemias, leukemias and secondary 
polycythemia. Fe*’ has been employed in 
these conditions particularly to measure 
the rate and amount of iron turnover in 
plasma productions of red blood cells and 
hemoglobin red blood cell iron turnover and 
survival time. Cr*! is perhaps more usable 
than Fe*® for measuring red blood cell 
survival time. An ingenious and profitable 
study of the absorption of iron in infants 
and children employing Fe** has been re- 
ported by Smith and Schulz.* 

The diagnosis of pernicious-like (mega- 
loblastic) anemia in childhood using the 
Shilling test may be made by orally admin- 
istering about 0.5 wc of Co®” labeled vitamin 
By so that the excess By, both unlabeled 
and labeled, which is absorbed will be ex- 
creted in the urine. The normal excre- 
tion of Co in the 24 hour urine is usually 
7-22 per cent.* In pernicious anemia it is 
less than 3 per cent because of lack of ab- 
sorption from the gastrointestinal tract. A 
similar lack of absorption is observed in 
sprue, malabsorption syndrome”? and in 
postgastrectomy patients.’ Following the 
administration of the intrinsic factor an 
elevation in excretion of 2 to 8 times the 
original activity is encountered in_per- 
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nicious anemia (3-30 per cent) and in 
post-gastrectomy anemia (3-18 per cent). 
Some elevation may be encountered in 
sprue and in the malabsorption syndrome. 

Labeled cells may be used to study var- 
ious anemias. The apparent half time of 
survival of red blood cells labeled with Cr*! 
ranges from 29-35 days; values lower than 
this may be observed in iron deficiency 
anemia (17 days), hemolytic anemia (1-7 
days) and anemia of infection (17-22 
days).! 

Studies with Fe°’ can reveal a great deal 
about the dynamics of the hematopoietic 
system. These are generally complex and 
fall more in the research category rather 
than in routine clinical testing. After incu- 
bating the patient’s plasma with Fe’, it is 
injected and its disappearance rate from 
the blood stream determined.'® The normal 
mean half-time of loss from the blood is 
1.75 hours. This is decreased to 30 minutes 
or less in iron deficiency anemia, poly- 
cythemia vera, hemolytic anemia, anemia 
of infection and pernicious anemia, and 
increased in aplastic anemia.'® The plasma 
iron turnover rate may be calculated if the 
inert plasma iron is known. The normal 
range is 21 to 37 mg./da. In endogenous 
hemochromatosis, iron deficiency anemia, 
and anemia of infection, it rises to approxi- 
mately 35 to 50 mg./da.*:4 The hemoglobin 
formation rate may also be calculated from 
Ke®® studies. This has been found to be 
0.835 per cent per day in normals and 0.943 
per cent in endogenous hemochromatosis, 
and as high as 2.28 per cent per day in 
iron deficiency anemia.*! Total hemoglobin 
formed can also be calculated. It is 5-8 
gm. per day in the normal, 6.6 gm. per day 
in hemochromatosis and 9.9 gm. per day in 
iron deficiency anemia.** The labile iron 
pool was observed to be 90 mg. in normal 
patients and up to 187 mg. in endogenous 
hemochromatosis and down to 14 mg. in 
iron deficiency anemia.”4 


NERVOUS SYSTEM 


Some of the less frequently used but 
helpful applications of radioisotopes in 
diagnosis of lesions of the nervous system 
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are in conjunction with brain tumors: 
localization by I'*! HSA, I'*! diiodofluores- 
cein, K#, K*, or P® which is now used less 
often. The multiple measurements over the 
child’s skull are too tedious for the yield 
and the results are not any more localizing 
than careful clinical and roentgenographic 
examinations. 
OSSEOUS SYSTEM 

Osteoporosis (Ca*, P*), refractory rick- 
ets (H*), and osteosclerosis (Ca*, Sr*) 
have been investigated with considerable 
success by measuring blood levels and 
urinary excretion. In this manner radio- 
isotopes have helped in decreasing the 
obscurity of absorption, turnover, and ex- 
cretion of calcium and phosphorus.‘ Hereto- 
fore these studies have been impeded by 
the lack of suitable isotopes. The avail- 
ability of Sr’* and all gamma 
emitters with suitable half lives, will aid 
in obtaining additional information with a 
minimum of radiation exposure to the sub- 
ject.” 

GENITOURINARY SYSTEM 

Ditterential kidney function can be esti- 
mated with I'*! tagged diodrast given intra- 
venously and measured externally by a 
scintillation detector placed over each kid- 
ney, with the gamma radiation penetrating 
to the surface and into the crystal.” 

tetraiodophenolphthalein or uro- 
kon probably could be used also. Glomer- 
ular excretion can be tested with C™ inulin, 
tubular excretion with I'* diodrast, and 
reabsorption with Na*™ and 

In studies of comparative renal function, 
both kidneys rapidly accumulate I'*' labeled 
diodrast and, when normal, drop-off to 
about 43 per cent of the maximum peak in 
1 minute and 31 per cent in 1§ minutes 
occurs; inadequate function by either kid- 
ney may be measured by comparing the 
peaks. In complete ureteral obstruction, the 
retention curve rises to about 50 per cent 
of the normal value during the first few 
minutes,” and in a nonfunctioning kidney, 
the curve rises to about 35 per cent of the 
normal value, falling lower than normal in 
15 minutes.” 
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BODY COMPOSITION 


The fluid and electrolyte systems have 
been studied in instances of hypo- and 
hyper-states of natremia, kaliemia, chlore- 
mia, as well as edema, acidosis, alkalosis, 
dehydration, and diarrhea with the use of 
Na*, K*, and H*.O (tritiated water), Br*?, 
and S* (compounds for studies on anions 
such as chloride). 

The total body water using H® was found 
to range from 78 to 81 per cent with a mean 
of 79.3 per cent. This rose to 88.2 per cent 
in severe respiratory insufficiency The 
anion space or volume using Br* was deter- 
mined to be 27.5 +2.4 per cent of the body 
weight.”” The total exchangeable sodium 
using Na*™ or the longer lived Na” was 
observed to be 39.5+3.4 mEq./kg. and 
that of potassium using K*® and K* to be 
48.0+4.4 mEq./kg. body weight.” It is 
possible to prepare extremely pure carrier 
free K®:* by alpha particle bombardment 
of argon gas using a cyclotron. 

The procedures used by McMurrey and 
his colleagues”® on adults might prove of 
value in pediatric investigations. These are 
recommended for instruction on method- 
ology for use of radiosiotopes (the dilution 
principle) and for compositional data 
derived by calculation in basic science 
studies.”° 


THERAPEUTIC APPLICATIONS 


Unfortunately, few advances have been 
made in the therapeutic application of 
radioisotopes. P* for leukemia has been 
partly replaced by newly synthesized 
chemicals; however, it has proved very 
effective and remains the most definite 
radioisotope in children. 

Strontium (Sr*°) applicators (beta radia- 
tion) for lesions of the cornea and con- 
junctiva are contraindicated. Cataracts, 
though rare, have been reported years after 
their injudicious use. 

There is a somewhat promising advance 
being made with boron 10 compounds 
which, when intravenously administered, 
may localize in brain tumors. When the 
area is exposed to slow neutron bombard- 
ment from an atomic pile, the B!° cap- 
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tures the neutrons and subsequently re- 
leases alpha particles which expend all of 
their energy in the tumor and thus radia- 
tion damage to normal tissue is avoided.'° 

Crile’ states that treatment of hyper- 
thyroidism in childhood with I'*!, because 
operative and medical management has 
been followed by hypothyroidism, is much 
simpler and probably safer than subtotal 
thyroidectomy or medical therapy. Surgical 
therapy of 21 cases resulted in such compli- 
cations as recurrence (5 cases), hypo- 
thyroidism (4 cases), tracheotomy for post- 
operative edema and cord paralysis and 
keloids. I'*! in small doses (4-5 mc) has 
been used by him during the past 10 years. 
Out of 22 cases, in 10 there were no ill 
effects, there was one recurrence, and 3 
(14 per cent) became hypothyroid. De 
Gowin ef al. in a period of 10 years have 
given I'*! therapeutically for hyperthy- 
roidism to 10 children, carefully selected 
because of possible risks with medical and 
surgical therapy. They believe that I'*! has 
a definite place in the teatment of hyper- 
thyroid children. Other investigators who 
have followed similar groups of carefully 
chosen children appear to be in agreement. 

Fewer recurrences and complications 
follow adequate operation of exophthalmic 
hyperthyroidism, and the writer prefers 
this to other therapy. Forme fruste can be 
controlled by proper medical management 
(propylthiouracil particularly). Though 
children with Graves’ disease have been 
treated successfully with I'*' therapy by the 
writer and others, Sheline et a/.*4 noted the 
complication of adenomata with neoplastic 
possibilities in several children. At present, 
the writer does not recommend I'*! therapy 
for children with Graves’ disease because of 
potential genetic defects in their offspring 
and possible malignancy.** Though the 
dose to the gonads is no greater than that 
from diagnostic roentgenography of the 
spine and pelvis, this treatment should be 
the province of experienced investigators. 

Metastases of thyroid cancer which have 
function (active) are very rare before the 
thyroid gland has been removed. However, 
such occur occasionally after thyroidec- 
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tomy, and I'* therapy can be tried. It can 
be given also to eradicate cancer in the 
thyroid gland if it recurs after thyroid- 
ectomy and further removal is not tech- 
nically possible (adherence to trachea, 
vagus nerve, etc.). 

Hahn" devised silver coated Au!®* in 
colloid form for instillation into serous 
cavities which contain a malignancy. The 
inorganic silver favors the trapping of the 
colloid by the lymphatic vessels and the 
lymph nodes, and the Au’®* irradiates the 
malignant cells. Such therapy is indicated 
in children with rare bronchogenic or 
pleural tumors which cannot be treated 
effectively otherwise. 


SUMMARY 


There are many clinical problems which 
can be solved, at least partially, by the 
judicious employment of radioisotopically 
labeled compounds, elements, vitamins, etc. 
A brief discussion of some of the actual and 
possible uses of radioisotopes in pediatric 
practice is presented. 


Department of Pediatrics 
University of California Medical Center 
San Francisco 22, California 


The writer is indebted to Dr. Kenneth G. 
Scott and Mr. James N. Castle of the Radioiso- 
tope Service, San Francisco Veterans Adminis- 
tration Hospital, for many helpful suggestions 
and technical data. 
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VESICOURETERAL REFLUX 


N RECENT years, with general ac- 

ceptance of the hypothesis that vesi- 
coureteral reflux is never “‘physiologic”’ but 
always pathologic, considerable attention 
has been directed to establishing the diag- 
nosis of this condition. Since it is not read- 
ily accessible to endoscopic evaluation, its 
discovery has depended until now on 
roentgenologic techniques. Initially, as in 
any field, these were rather crude and of a 
static nature. The retrograde passage of 
urine from the bladder to the kidneys, how- 


ever, is a “reverse” type of phenomenon of 


a pathophysiologic nature, and more re- 
fined methods were needed which would 
also encompass the dimension of “time.” 
The now apparent fact that reflux may be 
unilaterally or bilaterally intermittent, 
readily discernible one week but absent the 
next, has underscored the dynamic nature 
of this phenomenon. These disturbing 
vagaries were thought to be inherent in the 
process, but it is now recognized that they 
are partially the result of imprecise applica- 
tion of our investigative methods. The 
situation, which may be compared to the 
description of an elephant by six blind men 
in the old Hindu fable, may be justified by 
the tendency frequently observed in medi- 
cine to assay the clinical picture by mo- 
mentary symptomatology. 

Thus, for some time, patients, particu- 
larly children, presenting pyrexia with re- 
current pyuria, pyelonephritis, abdominal 
pain, and enuresis have been discovered to 
have vesicoureteral reflux, either primarily 
or secondarily, as a cause of their symp- 
toms. It is not unusual to find that such 
patients are treated strictly from a ““medi- 
cal” standpoint, unless the manifestations 
are quite severe. The apparently favorable 


response obtained from instituting appro- 
priate antibiotic therapy, coupled with a 
regimen of frequent and multiple voidings, 
seems to support the correctness of the 
procedure. A feeling of security is also en- 
gendered by the knowledge that the 
phenomenon is rarely seen in adults except 
with neurogenic bladder disorders. 

Recently, Hodson and Edwards,! in an 
excellent article, have drawn attention toa 
possible link between the phenomenon of 
vesicoureteral reflux and chronic pyelone- 
phritis, seen not only in childhood but also 
in the adult. They reported 10 personal 
cases in which vesicoureteral reflux was en- 
countered in an unexpected manner and an 
additional 10 cases collected from the 
literature. On the basis of roentgenologic 
findings they classified these into 4 broad 
categories: (a) children with recurrent uri- 
nary infection; (b) young adults with clini- 

cal and roentgenologic signs of chronic 

pyelonephritis; (c) cases of unexplained 
renal osteodystrophy and uremia, and (d) 
cases showing roentgenologic evidence of 
chronic pyelonephritis in which the clinical 
findings are atypical. 

This frequent association of vesicoure- 
teral reflux and chronic pyelonephritis rep- 
resents an additional reason, to several 
others, for an early recognition of vesi- 
coureteral reflux by establishing an a priori 
diagnosis leading to a more aggressive ap- 
proach to therapy, especially since later 
complications may cause death from renal 
failure. 

The radiologic methods which are used 
at the present time in an attempt to dem- 
onstrate the presence of vesicoureteral re- 


1 Hopson C. J., and Epwarps, D. Chronic pyelonephritis and 
vesico-ureteric reflux. Clin. Radiology, Oct., 1960, 77, 219-231. 
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flux may be placed in two groups: the 
roentgenologic and the radioisotope meth- 
ods. 

The roentgenologic methods comprise 
intravenous pyelography, delayed cys- 
tography, voiding cystography and, occa- 
sionally, ascending lipiodol study. Hodson 
and Edwards consider voiding cystography 
as being the most practical and informa- 
tive. They recommend that this method be 
carried out whenever the following findings 
are encountered on routine intravenous 
pyelography: (1) evidence of chronic pye- 
lonephritis, (2) very small kidneys with 
generalized caliectasis, (3) unexplained 
nonobstructive dilatation of the upper 
urinary tract, (4) undue distensibility of the 
urinary tract, (5) bladder residue in a 
child, and (6) unexplained renal osteo- 
dystrophy. If image amplification equip- 
ment is available, cinefluorography may be 
utilized for performing voiding cystogra- 
phy; it has the obvious advantage of add- 
ing the element of motion to the static 
study, with a relatively low radiation ex- 
posure. 

The radioisotope method was introduced 
in 1959 by Winter,’ and an exhibit on its 
correlation with roentgenographic methods 
was presented at the Sixty-first Annual 
Meeting of the American Roentgen Ray 
Society in Atlantic City, September 27—30, 
1960 by Krabbenhoft, Cobb, Gordon and 
Corbett.’ Its advantages are several: 
namely, (1) lower radiation exposure, (2) 
detection of a definite number of cases pre- 
viously felt to be negative when the above 
methods were used, and (3) continuous ob- 
servation throughout the study which may 


2 Winter, C. C. A new test for vesicoureteral reflux: An exter- 
nal technique using radioisotopes. ¥. Urol., 1959, 87, 105-111. 

3 KraBBeNnHorT, K. L., Coss, J., Gorpon, M., and Cor- 
Bett, D. Vesicoureteral reflux: Correlation of roentgenographic 
and radioisotope methods. Am. J. RoentGenot., Rav. THERAPY 
& Nucrear Med., Nov., 1960, 84, 977. 
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be conducted as long as thought necessary. 
An inherent shortcoming is its failure to 
demonstrate reflux limited to the lower 
ureters. This would, of course, be indis- 
cernible from the high background radia- 
tion from the bladder incident to its disten- 
tion with the radioactive solution. Addi- 
tional parallel studies comparing the iso- 
tope technique with the other methods 
should continue to assess the reliability of 
this technique. The low levels of radiation 
exposure would seem especially important 
in cases requiring follow-up study, par- 
ticularly in the postoperative periods. 

The surgical approaches to treatment of 
vesicoureteral reflux have been of para- 
mount importance to urologists, largely in 
the last decade. They range from correc- 
tion of any obvious bladder outlet obstruc- 
tions to a direct attack on the uretero- 
vesical junction in the more severe cases. 
They run the gamut from urethral dilata- 
tions to resection of urethral valves and 
sclerotic vesical necks. An attack on the 
vesical neck may be by the transurethral 
route or by performing a V-Y plasty, using 
a retropubic abdominal-type approach. A 
modified Hutch procedure may be em- 
ployed on the ureterovesical junction, or 
ureteral reimplantation as advocated by 
Leadbetter may be preferred. 

The manifold character of these pro- 
cedures amply illustrates the lack of a satis- 
factory understanding of this problem. The 
assessment of the results obtained by them 
rests in no small part with the radiologist. 
It is important, therefore, that he be 
familiar with all methods with might help 
him to properly achieve the aim of early, 
accurate diagnosis and later evaluation of 
treatment methods. 


Josepu O. ReEeEp, Jr., M.D. 


Children’s Hospital of Michigan 
Detroit, Michigan 
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GOLD MEDALS AWARDED BY THE 
AMERICAN COLLEGE 
OF RADIOLOGY 
At the Convocation ceremonies of the 
Annual Meeting of the American College of 
Radiology held at the Drake Hotel in 
Chicago on February 8-11, 1961, two Gold 
Medals, the highest award of the College, 


Dr. Vincent W. Archer (right) receives congratula- 
tions from Dr. Earl E. Barth (left), following aca- 
demic ceremony in which Dr. Archer received the 


Gold Medal of the College of Radiology. 


were presented by Dr. Earl E. Barth, 
President of the College. 

Dr. Vincent W. Archer, radiologist from 
Charlottesville, Virginia, and Dr. Leo G. 
Rigler, radiologist from Los Angeles, Cali- 
fornia, were the recipients of the awards 
“for distinguished and extraordinary serv- 
ice to the College and to the profession for 
which it stands.” 


OFFICERS OF THE AMERICAN 
COLLEGE OF RADIOLOGY 
At the Annual Meeting of the American 
College of Radiology held at the Drake 
Hotel in Chicago, Illinois, on February 8— 
11, 1961, the following officers were elected: 
President, Dr. L. Henry Garland, San 
Francisco, California; Vice President, Dr. 


Dr. Leo G. Rigler (right) being congratulated by Dr. 
Earl E. Barth (left) for his award of the College’s 
Gold Medal. 


Philip J. Hodes, Philadelphia, Pennsyl- 
vania; Secretary-Treasurer, Dr. Fay H. 
Squire, Chicago, Illinois (re-elected); 
Chairman, Board of Chancellors, Dr. 
Theodore J. Wachowski, Wheaton, IIlinois. 
Dr. Wallace D. Buchanan, South Bend, 
Indiana, and Dr. J. Maxey Dell, Jr., 
Gainesville, Florida, were elected to the 
Board of Chancellors. 

The Executive Director of the American 
College of Radiology is William C. 
Stronach, 20 North Wacker Drive, Chicago 
6, Llinois, and the Director of Public Rela- 
tions is Hugh M. Jones, Chicago, Illinois. 

The next Annual Meeting of the College 
will be at the Roosevelt Hotel, New York, 
New York, February 7—10, 1962. 


CANADIAN ASSOCIATION OF 
RADIOLOGISTS 

At the 24th Annual Meeting on January 
22-25, 1961 of the Canadian Association of 
Radiologists held in Saint John, N. B., the 
following officers were elected: President, 
Dr. Donald L. McRae, Montreal; Vice 
President, Dr. Guillaume Gill, Montreal; 
Honorary Secretary-Treasurer, Dr. Robert 
G. Fraser, Montreal; and Associate Honor- 
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ary Secretary-Treasurer, Dr. Jean-Louis 
Leger, Montreal. 

Dr. Edward B. D. Neuhauser of Boston, 
Massachusetts, was elected to Honorary 
Membership in the Association prior to his 
presentation of the 1961 Gordon E. 
Richards Memorial Lecture. Dr. Neuhau- 
ser is Radiologist-in-Chief of The Children’s 
Hospital Medical Center in Boston and 
Clinical Professor of Radiology, Harvard 
Medical School. 

The 1962 Annual Meeting will be held in 
Winnipeg, with scientific sessions begin- 
ning January 22 and continuing through 
January 24, at the Marlborough Hotel. 


INTER-AMERICAN CONGRESS 
OF RADIOLOGY 

The American College of Radiology, the 
American Roentgen Ray Society, the 
Radiological Society of North America, 
the American Radium Society, and the 
Section of Radiology of the American 
Medical Association have appointed their 
representatives to form an American dele- 
gation to the 7th Inter-American Congress 
of Radiology to be held in Sao Paulo, 
Brazil, September 3-10, 1961. 

The following are the members of the 
American delegation appointed for these 
societies: Eugene P. Pendergrass, M.D., 
Chairman, Thomas Bond, M.D., Lois C. 
Collins, M.D., J. A. del Regato, M.D., 
Philip J. Hodes, M.D., Jesshill Love, M.D., 
and Wendell Scott, M.D. 


AMERICAN ASSOCIATION OF 
PHYSICISTS IN MEDICINE 

The American Association of Physicists 
in Medicine adopted its first formal consti- 
tution and elected its first set of permanent 
officers under the new structure at the 
Annual Meeting in Cincinnati, Ohio, in 
December. 

The constitution opens membership only 
to individuals who are primarily and profes- 
sionally engaged in the application of phys- 
ics to medicine and biology in medical in- 
stallations, research or educational institu- 
tions. The objectives of the Association are 
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to encourage interest and training in 
medical physics and related fields, to pre- 
pare and disseminate technical information 
in medical physics and related fields, to 
secure and maintain high professional 
standards for physicists in medicine and 
biology and to serve and represent their 
professional interests. 

There are 132 charter members of the 
Association. Officers elected by its Board 
of Directors for 1961 are Warren K. Sin- 
clair, Argonne National Laboratory, 
President; John Hale, University of Penn- 
sylvania Hospital, Vice President; Charles 
S. Simons, University of Michigan Hos- 
pital, Secretary-Treasurer. 

Inquiries about membership and activ- 
ities of the Association may be directed to 
Dr. Simons at the Radiation Therapy 
Center, Ann Arbor, Michigan. 


COURSE IN RADIOLOGICAL PHYSICS 


A one year course in radiological phys- 
ics, leading to the degree of Master of 
Science, is offered under the auspices of the 
Department of Radiology of the College of 
Physicians and Surgeons of Columbia 
University. It is designed to prepare candi- 
dates to carry out all the functions of a 
physicist in a hospital department of 
radiology; it would also furnish a founda- 
tion for those who wish to engage in re- 
search or applications in radiologic physics, 
radiation protection, and dosimetry. The 
course includes lectures, seminars, con- 
ferences, and laboratory work. Topics in- 
cluded are elementary and advanced 
radiologic physics, electronics, radiation 
standardization and protection, radioactive 
isotopes, biostatistics, radiobiology, in- 
strument design, and clinical applications 
of radiation physics. Prerequisite for ad- 
mission is a bachelor’s degree with a major 
or strong minor in physics, or equivalent 
scholastic background, and a good aca- 
demic record. A knowledge of general 
chemistry and general biology is very de- 
sirable. 

As part of its national program for the 
training of radiological health specialists, 
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the Division of Radiological Health, Public 
Health Service, has awarded a grant to the 
University enabling financial assistance to 
qualified candidates. This aid will be in the 
form of tuition waiver as well as monthly 
stipend allowances. Applicants must be 
citizens of the United States or have filed a 
Declaration of Intent. Preference will be 
given to candidates who are sponsored by 
public health agencies for work in their 
area of responsibility or in closely related 
fields. 

Inquiries should be addressed to Dr. 
H. H. Rossi, 630 W. 168th Street, New 
York 32, New York. 


OHIO STATE RADIOLOGICAL SOCIETY 


The Annual Meeting of the Ohio State 
Radiological Society will be held at the 
Deshler-Hilton Hotel in Columbus, Ohio, 
on May 19-21, 1961. A very interesting 
program has been arranged. Please write to 
Dr. Paul D. Meyer, 125 S. Grant Avenue, 
Columbus, Ohio, for further details. 


REGISTRATION FOR THE SEVENTH 
INTER-AMERICAN CONGRESS 
OF RADIOLOGY 

The Seventh Inter-American Congress 
of Radiology will be held in Sao Paulo, 
Brazil, September 3 to 10, 1961 in connec- 
tion with the Eighth Brazilian Radiological 
Congress. 

Registration applications and brochures 
concerning the Congress may be obtained 
by writing the Secretary General, Dr. 
Walter Bonfim Pontes, Rua Marconi n.° 
94, 2.° and Sao Paulo, Brazil. 

Registration fees: 

I—For registration until May 31, 1961: 
(a) Effective members.......... $ 
(b) Accompanying members.... . 


(c) Associate members.......... 
Il—After May 31, 1961: 
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(a) Effective members.......... $50.00 
(b) Accompanying members... .. $40.00 
(c) Associate members. . ica ee 


Registrations may be received until July 

, 1961. 

Members: All members of Societies or 
Associations of Radiology and Nuclear 
Medicine of the Continent and those in- 
vited from other regions may participate in 
the Congress. Besides physicians, physi- 
cists, biologists, engineers, etc., recom- 
mended by a Society or Radiological Asso- 
ciation of their country, are invited to sub- 
mit their registrations. 

Categories of members: (a) Effective 
members: Members of the Radiological 
Societies or Associations presented by the 
Counsellor of the Inter-American College 
or Brazilian College of Radiology. They 
have the privilege to share in the scientific 
and social activities, exhibitions and publi- 
cations of the Congress. (b) Accompanying 
members: Family members are cordially 
invited to take part in the social activities 
of the Congress. Applications should be 
made in their behalf. (c) Associate mem- 
bers: Other specialists, physicists, engi- 
neers, and technicians, etc., presented by 
the Societies or Associations of Radiology 
with approval of the Counsellor of their 
Country, may share in the Scientific and 
social activities of the Congress. 


JOSEPH AND SAMUEL FREEDMAN 
LECTURES 

On Saturday and Sunday, April 22 and 
April 23, 1961, Dr. Harry Z. Mellins, Pro- 
fessor and Chairman, Department of Radi- 
ology, State University of New York 
Downstate Medical Center, will deliver 
the thirteenth annual Joseph and Samuel 
Freedman Lectures in Diagnostic Radiol- 
ogy at the University of Cincinnati College 
of Medicine. Radiologists desiring to at- 
tend are requested to write Dr. Benjamin 
Felson, Department of Radiology, Cin- 
cinnati General Hospital, for further de- 
tails. 
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BOOK REVIEWS 


Books sent for review are acknowledged under: Books Received. This must be regarded as a sufficient return 


for the courtesy of the sender. Selections will be made for review in the interest of our readers as space permits. 


ROENTGEN EXAMINATIONS IN ACUTE ABDOMIN- 
AL Diseases. Second edition. By J. Frimann- 
Dahl, M.D., Ph.D., Chief of the Roentgen 
Department, Ulleval Hospital, Oslo, Norway. 
Cloth. Price, $15.50. Pp. 518, with 446 illus- 
trations. Charles C Thomas, Publisher, 301— 
327 East Lawrence Ave., Springfield, IIl., 
1960. 


The first edition of this book in 1951 was an 
accumulation of useful information concerning 
the detection by roentgenologic methods of dis- 
eases which produce acute abdominal symp- 
toms. Throughout is shown the author’s know- 
ledge of abdominal anatomy and physiology, 
and his extensive clinical experience and careful 
observation. The new edition is approximately 
two-fifths larger and is even more extensively 
illustrated. 

The introduction deals with technical pro- 
cedures, the methods of handling the acutely ill 
patient, and evidence of disease to look for 
when the roentgenogram is examined. The au- 
thor mentions the use of high voltage roentgen 
rays and heavy filtration to reduce body dose 
but, correctly, he emphasizes the importance of 
an adequate examination because of the im- 
mediate threat to the patient’s life inherent in 
many acute abdominal conditions. The first 
three chapters should be required reading as an 
introduction to diagnostic radiology, not only 
for beginners in this specialty but also for 
surgical trainees. The remaining chapters offer 
valuable information of use to all radiologists 
dealing with the specific conditions discussed 
therein. Even one carefully described case may 
teach an important lesson. 

The book is profusely illustrated and the re- 
productions are good. In many places informa- 
tion is conveniently summarized in the form of 
diagrams. The effect of trauma on abdominal 
organs and other structures is reviewed. 

This book is a worthy successor to the first 
edition and will continue to be a valuable source 
of information for many years. 

Ross Go.ipen, M.D. 


Tumors OF CHILDHOOD; A CLINICAL TREATISE. 
By Harold W. Dargeon, M.D., Attending 


/ 


Pediatrician and Chief, Pediatric Service, 
Memorial Hospital for Cancer and Allied 
Diseases; Attending Pediatrician, St. Luke’s 
Hospital; and Associate Professor of Clinical 
Pediatrics, Cornell University Medical Col- 
lege, New York. Cloth. Price, $20.00. Pp. 476, 
with numerous illustrations. Paul  B. 
Hoeber, Inc., 49 East 33rd St., New York 16, 
N. Y., 1960. 


This book, subtitled “A Clinical Treatise,” is 
divided into two parts with the first devoted to 
general considerations and the second to spe- 
cific tumors. The author, chief of the pediatric 
service at Memorial Hospital for Cancer and 
Allied Diseases, has long been known to pedia- 
tricians because of his interest in and devotion 
to the problems of his clinical field as they apply 
to the younger age groups. His book, long 
awaited by those who have felt the need of an 
authoritative text in this area, is, to this re- 
viewer, a bit of a disappointment. After reading 
it one is left with the impression that it is too 
long and diffuse to be an intimate summary of 
the author’s beliefs, yet much too incomplete to 
be the definitive reference in childhood on- 
cology. 

While the dust jacket refers to experience 
with more than 6,000 children seen at Memorial 
Hospital, most of the data presented appear to 
be based on roughly 3,300 cases, almost equally 
divided between malignant and benign, col- 
lected from Memorial Hospital and the tumor 
registry over a thirty year period which ter- 
minated in 1956. This cutoff date would also 
seem to represent completion of the manu- 
script, since there are few references to work 
published during the past four or five years. 

It is stated that this book is intended for the 
clinician and, from the age group with which it 
deals, it is primarily for the pediatrician. He 
will definitely profit from a reading of the first 
section where the author speaks, with the 
authority his position commands, on the gen- 
eral philosophy of therapy and patient care. 
One might take exception to some of the views, 
such as a routine rectal examination at three 
months of age and thereafter each six months 
until age four—the thought might be good but 
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the reviewer personally would be happy could 
he be assured that a careful palpation of the 
abdomen was done at these intervals. Later, an- 
other surprise, “Women with known cancer 
should be made aware that the fetus may be- 
come diseased if the primary tumor metas- 
tasizes to the placenta or involves it directly 
from the uterine wall,”—it might seem that 
bearing the burden of active cancer and preg- 
nancy was a sufficient load without this bit of 
extraneous information, 

In the second part of the book, covering 
specific tumors, the sections on cancer of bone, 
the neuroblastoma group, and the leukemia- 
lymphoblastoma family are quite useful and 
complete but in other areas, where frequent 
questions arise in pediatric practice, the text is 
inadequate for a reasonably trained specialist. 
It is impossible, for instance, to obtain a concise 
impression of how the physician might proceed 
to study an enlargement of the thyroid or 
parotid gland, or where he would start when 
confronted with sexual or somatic precocity at 
any age. Brain tumors are dealt with in some 
ten pages (including tables and charts), while 
spinal cord tumors are allotted less than three 
pages and the fascinating problem of function- 
ing adrenal tumors is discussed in two pages. 

The illustrations are generally good and in 
some chapters, such as the one on bone tumors, 
the reproduction of roentgenograms which are 
well chosen is excellent. 


Paut V. Woottey, Jr., M.D. 


ANNUAL Review oF Mepicine. Volume 11. 
Edited by David A. Rytand, Stanford Uni- 
versity School of Medicine; and William P. 
Creger, Stanford University School of Medi- 
cine. Cloth. Price, $7.00. Pp. 453. Annual 
Reviews, Inc., 231 Grant Ave., Palo Alto, 
Calif., 1960. 


The latest volume in this excellent series of 
reviews presents 23 concentrated discussions on 
major medical topics. The subject matter has 
been wisely selected and the essays, though 
brief, show careful, critical preparation and 
editing. 

These reviews, by pointing up the important 
and the useful, should be helpful to the physi- 
cian who wants to keep abreast of the develop- 
ments in medicine. 

S. Reveno, M.D. 


Book Reviews 


APRIL, 


1961 


X-Ray TecHNno.tocy. Second edition. By 
Charles A. Jacobi, B.Sc., R.T.(A.R.X.T.), 
M.T.(A.S.C.P.), Chairman, Medical X-Ray 
Technology, Oregon Technical Institute, 
Oretech Branch, Klamath Falls, Oregon; 
Chairman, Education Committee, Oregon 
Society of X-Ray Technicians; Chairman, 
Education Committee, Northwest Confer- 
ence of X-Ray Technicians; formerly, Chief 
X-Ray and Medical Technologist, Medical 
Services Division, Atomic Energy Commis- 
sion, National Reactor Testing Station, 
Idaho Falls, Idaho; and Donald E. Hagen, 
R.T.(A.R.X.T.), Technical Supervisor for 
C. Todd Jessell, M.D., and George R.Satter- 
white, M.D., Radiologists, Portland, Oregon; 
formerly, Instructor, Medical X-Ray Tech- 
nology, Oregon Technical Institute, Oretech 
Branch, Klamath Falls, Oregon. Cloth. 
Price, $10.00. Pp. 452, with 320 illustrations. 
C. V. Mosby Co., 3207 Washington Blvd., 
St. Louis 3, Mo., 1960. 


This book has been written primarily as a 
basic text for use by x-ray technicians who are 
beginning their training. The early chapters are 
devoted to a discussion of the fundamental 
physical concepts of roentgen-ray production 
and use. The ethical considerations of the 
technician’s role and his responsibilities in radi- 
ation protection are well presented. 

The body of the text is concerned with a 
systematic review of the human anatomy and 
the various techniques for roentgenographically 
examining each part. This is well illustrated 
with photographs of the standard positions and 
corresponding roentgenograms. Information re- 
garding the use of cones, the Bucky diaphragm, 
necessary positioning devices, film size and ex- 
posure technique is included for each area to be 
studied. The value of the chapters on gastro- 
intestinal and other special examinations is 
enhanced by instructions regarding patient 
preparation, general conduct of the examina- 
tion and duties of the technician during each 
procedure. 

This book is recommended as a basic text for 
technicians who are in the early stages of their 
career. It can also serve as a reference source 
for those who have mastered the fundamentals. 


Davip Morsgs, Jr., M.D. 
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BOOKS RECEIVED 


ConGENITAL MALFORMATIONS OF THE Heart. VOL- 
uME II: Speciric MALFrormations. Second edi- 
tion. By Helen B. Taussig, M.D., Professor of 
Pediatrics, Johns Hopkins University School of 
Medicine; Physician-in-Charge, Cardiac Clinic, 
Harriet Lane Home, Johns Hopkins Hospital. 
Cloth. Price, $17.50. Pp. 1049, with numerous 
illustrations. Published for The Commonwealth 
Fund by the Harvard University Press, Cam- 
bridge 38, Mass., 1960. 


CuinicaL Use or Rapioisoropes; A MANUAL oF 
TECHNIQUE. Second edition. Edited by Theodore 
Fields, M.S., F.A.C.R. (Assoc.), Chief, Physics 
Section, Radioisotope Service, Veterans Admin- 
istration Hospital, Hines, Illinois; Instructor in 
Radiology, Northwestern University Medical 
School; Attending Physicist, Cook County Hos- 
pital, Chicago, Illinois; Certified Medical Nuclear 
Physicist, American Board of Radiology; and Lin- 
don Seed, M.D., Clinical Associate Professor of 
Surgery, University of Illinois College of Medicine; 
Director of Isotope Laboratories, Augustana Hos- 
pital, Chicago, Illinois, and Oak Park Hospital, 
Oak Park, Illinois; Consultant in Radioisotopes, 
Veterans Administration Hospital, Hines, Illinois. 
Cloth. Price, $10.50. Pp. 475, with 77 illustrations. 
Year Book Publishers, Inc., 200 E. Illinois St., 
Chicago 11, Ill., 1961. 


RapiaTion Prorection AND Dentistry. The Post- 
graduate Dental Lecture Series. By Arthur H. 
Wuehrmann, D.M.D., University of Alabama 
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School of Dentistry, Birmingham, Alabama. 
Cloth. Price, $6.50. Pp. 238, with 48 illustrations. 
C. V. Mosby Co., 3207 Washington Blvd., St. 
Louis 3, Mo., 1960. 


oF Rapioisoropes; HEALTH Puys- 
ics ADDENDuM. Safety Series No. 2. By G. J. Ap- 
pleton of the United Kingdom Atomic Energy 
Authority; and P.N. Krishnamoorthy of the Atom- 
ic Energy Establishment at Trombay, India. 
Paper. Price, $1.50. Pp. 120. International Atomic 
Energy Agency, Karntner Ring, Vienna 1, Austria, 
1960. Distributed in the United States and 
Canada by the National Agency of International 
Publications, Inc., 801 Third Ave., New York 22, 
N. Y. 


Sare oF Rapiorsoropes; Mepicat Ap- 
DENDuM. Safety Series No. 3. By Dr. F. Heréik of 
the Czechoslovakian Academy of Sciences; and 
Dr. H. Jammet of the Nuclear Research Center at 
Saclay. Paper. Price, $1.50. Pp. 80. International 
Atomic Energy Agency, Karntner Ring, Vienna 
1, Austria, 1960. Distributed in the United States 
and Canada by the National Agency of Inter- 
national Publications, Inc., 801 Third Ave., New 
Youk 22, 


SIMULTANEOUS BitiGrapHy; TECHNIC AND INTER- 
PRETATION; A REFRESHER Course. By Oscar M. 
Weaver, Jr., M.D., D.A.B.R., Stevens Clinic Hos- 
pital, Welch, West Virginia. Paper. Pp. 138. Su- 
perior Office Supply, Inc., Department S-60, Box 
591, Welch, West Virginia, 1960. 
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SOCIETY PROCEEDINGS 


MEETINGS OF RADIOLOGICAL SOCIETIES* 


STaTEs OF AMERICA 


AmERICAN RoenTGEN Ray Society 
Secretary, Dr. C. Allen Good, Mayo Clinic, Rochester, 
Minn. Annual meeting: Deauville Hotel, Miami Beach, 
Fla., Sept. 26-29, 1961. 

American Rapium Society 
Secretary, Dr. Charles G. Stetson, 350 Engle Street, 
Englewood, N. J. Annual meeting: Broadmoor Hotel, 
Colorado Springs, Colo., May 10-14, 1961. 

RaproLocicat Society or NortH AMERICA 
Secretary, Maurice Doyle Frazer, 1037 Stuart Bldg., 
Lincoln, Neb. 

Treasurer, Dwight Vincent Needham, 713 E. Genessee 
St., Syracuse, N. Y. Annual Meeting: Palmer House, 
Chicago, Ill., Nov. 26-Dec. 1, 1961. 

AMERICAN COLLEGE OF RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6, Illinois. Annual meeting: Roosevelt 
Hotel, New York, N. Y. Feb. 7-10, 1962. 

Section on RapioLocy, AMERICAN MEDICAL AssociATION 
Secretary, Dr. Clyde A. Stevenson, Sacred Heart Hospi- 
tal, West 101 Eighth Ave., Spokane 4, Wash. Annual 
meeting: New York City, June 26-30, 1961. 

AMERICAN Boarp oF RaDIOLoGy 
Secretary, Dr. H. Dabney Kerr. Correspondence should 
be directed to Kahler Hotel Building. Rochester, Minn. 
The Spring 1961 examination will be held at the Denver 
Hilton Hotel, Denver, Colorado, June 19-22, inclusive; 
the deadline for filing applications was January 1, 1961. 
There will be no Special Examination in Nuclear Medi- 
cine. The Fall 1961 examination will be held at the 
Shoreham Hotel, Washington, D. C., December 4-7, in- 
clusive; the deadline for filing applications is July 1, 
1961. A Special Examination in Nuclear Medicine will 
be offered if there are sufficient applications. 

AMERICAN ASSOCIATION OF Puysicists IN MEDICINE 
Secretary-Treasurer, Charles S. Simons, University of 
Michigan Hospital, Ann Arbor, Mich. Annual meeting 
to be announced. 

TENTH INTERNATIONAL ConGRESS OF RADIOLOGY 
Secretary-General, Dr. Carleton B. Peirce, Royal Vic- 
toria Hospital, Montreal 2, Quebec, Canada. Meets in 
Montreal, Aug. 26-Sept. 1, 1962. 

SEVENTH INTER-AMERICAN ConGRESS OF RADIOLOGY 
Counselor for the United States, Dr. J. A. del Regato, 
Penrose Cancer Hospital, 2200 North Cascade Avenue, 
Colorado Springs, Colorado. The meeting will be held in 
Sao Paulo, Brazil, September 3-10, 1961. 
Secretary-General, Dr. Walter Bomfim-Pontes, Rua 
Cesario Motta, No. 112, Sao Paulo. 

ALABAMA RADIOLOGICAL SociETY 
Secretary, Dr. J. A. Meadows, Jr., Medical Arts Bldg., 
Birmingham 5, Ala. Meets time and place Alabama State 
Medical Association. 

AmeERICAN NucLear SOCIETY 
Executive-Secretary, Octave J. Du Temple, 86 E. Ran- 
dolph St., Chicago, III. 

Arizona RADIOLOGICAL SOCIETY 
Secretary, Dr. Don E. Matthieson, 926 East McDowell 
Rd., Phoenix, Ariz. Two regular meetings a year. Annual 
meeting at time and place of State Medical Association 
and interim meeting six months later. 

ArKANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. J. B. Scruggs, Arkansas Baptist Hospital, 
Little Rock, Ark. Meets every three months and also at 
time and place of State Medical Association. 


AssocraTIon oF University RADIOLocists 
Secretary, Dr. Melvin M. Figley, Department of Radi- 
ology, University of Washington, Seattle 5, Wash. 
Annual meeting to be announced. 

ATLANTA RADIOLOGICAL SociETY 
Secretary, Dr. Wilson T. Edenfield, 35 Linden Ave., N.E., 
Atlanta 8, Ga. Meets monthly, except during three sum- 
mer months, on second Friday evening. 

Biock.y Society 
Secretary, Dr. Samuel Finkelman, 101 S. Twentieth St. 
Philadelphia, Pa. 

Brook yn Rapto.ocicat Society 
Secretary, Dr. Joseph Arcomano, 168 Clinton St., Brook- 
lyn 1, N. Y. Meets first Thursday of each month October 
through May. 

Burra.o Rapro.ocicat Society 
Secretary, Dr. Kenneth H. Seagrave, 537 Delaware Ave., 
Buffalo 2, N. Y. Meets second Monday evening each 
month, October to May inclusive. 

Centrat New York Society 
Secretary, Dr. Joseph A. Head, 150 Marshall St., Syra- 
cuse, N. Y. Meets first Monday each month October 
through May. 

CENTRAL RaDIOLoGIcAL SociETY 
Secretary, Dr. Robert L. Freidman, Grant Hospital, 
Columbus, Ohio. Meets at 6:30 P.M. on second Thursday 
of October, November, January, March and May at Fort 
Hayes Hotel, Columbus, Ohio. 

CENTRAL Society oF NucLear MEDICINE 
Secretary, Dr. Robert S. Landauer, Radiation Center 
Building, 1903 West Harrison St., Chicago 12, Ill. 

Cuicaco RoEnTGEN Society 
Secretary, Dr. William F. Hutson, 5145 N. California 
Ave., Chicago, Ill. Meets second Thursday of each 
month, October to April except December at the Sheraton 
Hotel at 8:00 p.m. 

CLEVELAND RaptoLocicat SociETY 
Secretary, Dr. Norman E. Berman, 14404 S. Park Blvd., 
Shaker Hgts. 20, Ohio. Meetings at 7:00 p.m. on fourth 
Monday of each month from October to April at Tudor 
Arms Hotel. 

Cotorapo Rapro.ocicat Society 
Secretary, Dr. Bertram L. Pear, 3705 East Colfax Ave., 
Denver 6, Colo. Meets third Friday of each month at 
Denver Athletic Club from September through May. 

Connecticut VALLEY RaproLocic Society 
Secretary, Dr. James L. Krieger, 85 Jefferson St., Hart- 
ford, Conn. Meets first Friday in February and April. 

Datias-Fort RapioLocicaL Society 
Secretary, Dr. F. J. Bonte, 5201 Harry Hines Blvd., 
Dallas 35, Texas. Meets monthly, third Monday, at 
Greater Fort Worth International Airport at 6:30 P.M. 

Detroit RoENTGEN Ray AnD Rapium Society 
Secretary, Dr. Kenneth L. Krabbenhoft, Harper Hos- 
pital, Detroit 1, Mich. Meets monthly first Thursday, 
October through May, at David Whitney House, 1o1o 
Antietam, at 6:30 P.M. 

East Bay RoentGEN Society 
Secretary, Dr. Dan Tucker, 434 
Calif. Meets first Thursday eac 
Hospital, Oakland. 

East TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. J. Marsh Frere, Jr., 205 Medica Arts 
ae Knoxville, Tenn. Meets in January and Sep- 
tember. 


oth St., Oakland 9, 
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* Secretaries of societies are requested to send timely information promptly to the Editor. 
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EasTERN CONFERENCE OF RADIOLOGY 
Secretary, Arrangements Committee, Dr. Philip Myers, 
Baltimore City Hospital, Baltimore 24, Md. Annual 
meeting to be announced. 

EasTERN RaDIOLoGIcAL SociETY 
Secretary, Dr. John D. Osmond, Jr., Euclid-Glenville 
Hospital, Cleveland 19, Ohio. Meets at Mid Pines Club 
Southern Pines, N. C., April 16-19, 1961. 

F.Lor1DA RaDIOLoGIcAL Society 
Secretary, Dr. Alfred G. Levin, 837 DuPont Bldg., Miami, 
Fla. Meets twice annually, in the spring with the annual 
State Society Meeting, and in the fall. 

FLoripa West Coast RaDIOLoGIcaL SOCIETY 
Secretary-Treasurer, Dr. Joseph C. Rush, 1800 Druid Rd., 
Clearwater, Fla. 

GeoroiA RapDIoLocicaL Society 
Secretary, Dr. George W. Brown, Griffin, Ga. Meets 
in spring and fall with Annual State Society Meeting. 

GREATER Miami RapDIoLocIcaL Society 
Secretary, Dr. Donald H. Altman, 2751 Coral Way, 
Miami, Fla. Meets monthly third Wednesday at 8 P.M. 
at Jackson Memorial Hospital, Miami, Fla. 

GREATER St. Louis Society oF RADIOLOGISTS 
Secretary, Dr. William E. Powers, St. Louis, Mo. 

Houston Rapto.ocicat Society 
Secretary, Dr. John Douglas Reeve, Texas Medical Cen- 
ter Library, Jesse H. Jones Library Bldg., Houston 25, 
Texas. Meets last Monday each month, Seminar Room, 
Doctors’ Club of Houston. 

IpaHo StaTE Society 
Secretary, Dr. Claude W. Barrick, St. Alphonsus Hos- 
pital, Boise, Idaho. Meets in the Spring and Fall. 

RaDIoLocicaL Society 
Secretary, Dr. George A. Miller, Carle Hospital Clinic, 
Urbana, Ill. Meets in spring and fall. 

InpIANA RoeEntGEN Society, Inc. 

Secretary, Dr. David E. Wheeler, 1500 North Ritter, 
Indianapolis, Ind. Meets first Sunday in May and during 
fall meeting of Indiana State Medical Association. 
lowa RaDIOLoGcIcaL Society 

Secretary, Dr. L. L. Maher, 1419 Woodland Ave., Des 
Moines, Iowa. Luncheon and business meeting during 
annual session of Iowa State Medical Society. The scien- 
tific section is held in the autumn. 

Kansas RaDIOLocIcaL Society 
Secretary, Dr. Lewis G. Allen, 807 Huron Bldg., Kansas 
City, Kansas. Meets in spring with State Medical So- 
ciety, and in winter on call. 

Kentucky RapIo.ocicaL Society 
Secretary, Dr. Lawrence A. Davis, 226 East Chestnut 
St., Louisville, Ky. Meets monthly on second Friday at 
Seelbach Hotel, Louisville. 

Kincs County Rapro.oaicat Society 
Secretary, Dr. Abraham Berens, 1917 Bedford Ave., 
Brooklyn 25, N. Y. Meets Kings County Med. Soc. 
Bldg. monthly on fourth Thursday, October to May, 
8:45 P.M. 

Los ANGELEs RaproLocicaL Society 
Secretary, Dr. Walter Stilson, 1720 Brooklyn Ave., Los 
Angeles, Calif. Meets second Wednesday of month in 
September, November, January, April and June at Los 
Angeles County Medical Association Building, Los 
Angeles. 

Marne Raprotocicat Society 

Secretary, Dr. Albert A. Poulin, Thayer Hospital, Water- 
ville, Maine. Meets in June, September, December and 
April. 

MaryLanb Rapio.ocicat Society 
Secretary, Dr. Nathan B. Hyman, 1805 Eutaw Place, 
Baltimore 17, Md. 

Mempuis RoenTGEN 
Secretary, Dr. Hollis H. Halford, Kennedy V.A. Hospital, 
Department of Radiology, ——— 15, Tenn, Meets 
first Monday of each month at John Gaston Hospital. 


Society Proceedings 


767 


Miami VaLtey RaproLocicat Society 
Secretary, Dr. William D. Roberts, 2197 Los Arrow Dr., 
Dayton 9, Ohio. Meets second Friday of fall and winter 
months. 

Mip-Hupson Society 
Secretary, Dr. Joseph Sorrentino, St. Francis Hospital, 
Poughkeepsie, N. Y. Meets 8:30 p.m., fourth Wednesday 
each month, September to May. 

Mitwaukes Roentcen Ray Soctaty 
Secretary, Dr. Joseph F. Wepfer, 5000 W. Chambers St., 
Milwaukee 10, Wis. Meets monthly on fourth Monday, 
October through May, at University Club. 

Minnesota Society 
Secretary, Dr. Donald H. Peterson, 853 Medical Arts 
Bldg., Minneapolis 2, Minn. Meets three times annually, 
in fall, winter and spring. 

Misstss1pp1 RADIOLOGICAL SocreTy 
Secretary, Dr. Jack K. Goodrich, University Medical 
Center, Jackson, Miss. Meets third Thursday of each 
month at Hotel Edwards, Jackson, at 6:00 P.M. 

Montana Rapto.ocicat Society 
Secretary, Dr. J. K. Boughn, 35 11th Ave., Helena, 
Montana. Meets at least once a year. 

Nassau RaDIoLocica Society 
Secretary, Dr. Alan E. Baum, 100 Nowbridge Rd., 
Hicksville, N. Y. Meets second Tuesday of the month 
in February, April, June, October and December. 

NesraskA Rapro.ocica Society 
Secretary, Dr. Ronald E. Waggener, The Radiologic 
Center, Nebraska Methodist Hospital, Omaha 31, Ne- 
braska, Meets third Wednesday a each month at 6 p.m. 
in Omaha or Lincoln. 

New Enctanp Roentcen Ray Society 
Secretary, Dr. Robert E. Wise, 605 Commonwealth Ave., 
Boston 15, Mass. Meets third Friday of each month, 
October through May at The Longwood Towers, Brook- 
line, Mass. 

New Hampsuire RoentceN Ray Society 
Secretary, Dr. Paul Y. Hasserjian, 1470 Elm St., Man- 
chester, N. H. Meets four to six times yearly 

New York RoeEnTGEN SOCIETY 
Secretary, Dr. Albert A. Dunn, 622 W. 168th St., New 
York, N. Y. Meets monthly on third Monday, New 
York Academy of Medicine at 4:30 P.M. 

Nortu Carona Raprotocicat Society 
Secretary, Dr. A. B. Croom, 624 Quaker Lane, High 
Point, N. C. Meets in the spring and fall each year. 

Nortu Dakota RaproLocicaL Society 
Secretary, Dr. R. F. Raasch, Post Office Box 990, Dickin- 
son, North Dakota. Meets at time of State Medical 
Association meeting. Other meetings arranged on call 
of the President. 

NortH Fioripa Socirty 
Secretary, Dr. Charles H. Newell, 800 Miami Road, 
Jacksonville 7, Fla. Meets quarterly in March, June, 
September and December. 

NorTHEASTERN New York Society 
Secretary, Dr. Lester I. Citrin, St. Mary’s Hospital, 
Troy, N. Y. Meets in Albany area on second Wednes- 
day of October, November, March and April. 

NorTHERN CALIFORNIA RADIOLOGICAL SocrETY 
Secretary, Dr, Rob H. Kirkpatrick, 1219 28th St., Sacra- 
mento, Calif. Meets at dinner last Monday of each 
month, September to June. 

Onto State Rapro.oaicat Society 
Secretary, Dr. Paul D. Meyer, 125 S. Grant Ave., 
Columbus, Ohio. Annual meeting: Deshler-Hilton Hotel, 
Columbus, Ohio, May 19-21, 1961. 

OKLAHOMA StaTE Society 
Secretary, Dr. E. D Greenberger, Medical Arts Bldg., 
McAlester, Okla. Meets in January, May and October. 
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OreGon Society 
Secretary, Dr. George R. Satterwhite, 1123 S.W. Yamhill, 
Portland, Ore. Meets monthly from October to June on 
the second Wednesday of each month at 8:00 p.m. at the 
University Club. 

Orveans Parish Rapro.ocicar Socisty 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets second Tuesday of each month. 

Paciric Nortuwest Rapio.ocicat Society 
Secretary, Dr. John N. Burkey, § 55 Dental Bldg., 
Seattle, Wash. Annual meeting: Portland, Oregon, May, 
1961. 

Paciric Roentcen Socisty 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco 8, Calif. Meets annually during meeting of California 
Medical Association. 

PENNSYLVANIA RADIOLOGICAL SocIETY 
Secretary, Dr. Frederick R. Gilmore, 234 State St., Har- 
risburg, Pa. Annual meeting: Bedford Springs Hotel, 
May 26-27, 1961. 

PHILADELPHIA RoENTGEN Ray Society 
Secretary, Dr. Robert B. Funch, Department of Radi- 
ology, Germantown Hospital, Philadelphia 44, Pa. Meets 
first Thursday of each month, at 5 p.M., from October to 
May in Thompson Hall, College of Physicians. 

PitrsBuRGH ROENTGEN SociETY 
Secretary, Dr. Ross H. Smith, St. Margaret Memorial 
Hospital, Forty-Sixth St., Pittsburgh 1, Pa. Meets sec- 
ond Wednesday of month, October through June at Park 
Schenely Restaurant. 

Section, BALTIMoRE Mepicat Society 
Secretary, Dr. James K. V. Willson, 1100 N. Charles 
St., Baltimore 1, Md. Meets third Tuesday each month, 
September to May, inclusive. 

Society OF GREATER CINCINNATI 
Secretary, Dr. Donald Janny, Cincinnati, Ohio. Meets 
monthly from September to May on first Monday of each 
month at 7:30 p.m. at the Cincinnati General Hospital. 

Soctrty oF Hawai 
Secretary, Dr. Philip S. Arthur, 274 Young Hotel Bldg., 
Senile, Hawaii. Meets third Monday of each month 
at 7:30 P.M. 

Rapio.ocica Society oF GREATER Kansas City 
Secretary, Dr. J. Stewart Whitmore, 1o1o Rialto Bldg., 
Kansas City, Mo. Meets last Friday of each month. 

RADIOLOGICAL Society OF Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 

Rapro.ocicat Society oF Louisiana 
Secretary, Dr. Robyn Hardy, 4324 Magnolia St., New 
Orleans 15, La. Meets annually during Louisiana State 
Medical Society meeting. 

RapioLocicat Society or New JERSEY 
Secretary, Dr. Austin J. Tidaback, 912 Prospect Ave., 
Plainfield, N. J. Meets at Atlantic City at time of State 
Medical Society meeting and in November in Newark, 

RaprotocicaL Society or New York STATE 
Secretary-Treasurer, Dr Mario C. Gian, 610 Niagara St., 
Buffalo 1, N. Y. Annual meeting to be announced. 

Society oF SoutH Dakota 
Secretary-Treasurer, Dr. Donald J. Peik, 303 S. Minne- 
sota Ave., Sioux Falls, S. D. 

RapDIOLocicaL SociETY OF SOUTHERN CALIFORNIA 
Secretary, Dr. Joseph F. Linsman, 436 N. Roxbury Dr., 
Beverly Hills, Calif. 

Repwoop Empire RaDIOLoGICcAL SOCIETY 
Secretary, Dr. Lee E. Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month. 

Ricumonp County Sociasty 
Secretary, Dr. W. F. Hamilton, Jr., University Hospital, 
Augusta, Ga. Meets first Thursday of each month at 
various hospitals. 

Rocuestrer Rorntoran Ray Socraty, Rocnastar, N. Y. 
Secretary, Dr. Robert H. Greenlaw, 260 Crittenden Blvd., 
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Rochester 20, N. Y. Meets at 8:15 p.m. on the last Mon- 
day of each month, September through May, at Strong 
Memorial Hospital. 

Rocky Mountain Sociaty 
Secretary, Dr. John H. Freed, 4200 East Ninth Ave., Den. 
ver 20, Colo. Annual meeting: Denver Hilton Hotel, 
Denver, Colo., Aug. 10-12, 1961. 

San RaDIOLocIcaL SocirTy 
Secretary, Dr. Hugo F. Elmendorf, Jr., 730 Medical Arts 
Bldg., San Antonio 5, Texas. Meets third Wednesday 
each month in Fort Sam Houston Officer’s Club at 6:30 
P.M. 

San Dreco Rapro.ocicat Society 
Secretary, Dr. Stanley A. Moore, 2466 First Ave., San 
Diego 1, Calif. Meets first Wednesday of each month at 
the University Club. 

San Francisco Raproocica Socisty 
Secretary, Dr. M. A. Sisson, 450 Sutter St., San Francis- 
co 8, Calif. Meets quarterly at the San Francisco Medi- 
cal Society, 250 Masonic Ave., San Francisco 18, Calif. 

Section on Raproocy, Catirornia AssociaTION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

Section on RaproLocy, Connecticut Stats Mepicat 
Society 
Secretary, Dr. Wayne P. Whitcomb, Hospital of St. 
Raphael, New Haven, Conn. Meetings are held bi- 
monthly. 

Section on Raprotocy, Mepicat Sociaty or THa Dis- 
TRICT OF COLUMBIA 
Secretary, Dr. William E. Sheely, 1746 K St., N.W., 
Washington 6, D. C. Meets at Medical Society Library, 
third Wednesday of January, March, May and October 
at 8:00 P.M. 

Section on Raprovocy, Stats Manica Society 
Secretary, Dr. William Meszaros, 1825 W. Harrison St., 
Chicago, III. 

Section on RaproLocy, SouTHERN MEDICAL ASSOCIATION, 
Secretary. Dr. Seymour Ochsner, Ochsner Clinic, 3503 
Prytania St., New Orleans 15, La. Annual meeting to be 
announced. 

SHRBVBPORT RapIoLocicaL CLuB 
Secretary, W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday, at 7:30 P.M., 
September to May inclusive. 

Society For Pepiatric RADIOLOGY 
Secretary, Dr. Richard G. Lester, 412 Union St., S.E., 
Minneapolis 14, Minn. Annual meeting: Deaville Hotel, 
Miami Beach, Fla., Sept. 25, 1961. 

Society oF Nuciear MEDICINE 
Secretary, Dr. Robert W. Lackey, 452 Metropolitan 
Bldg., Denver 2, Colo. Administrator, Seni N. Turiel, 
430 N. Michigan Ave., Chicago 11, Ill. Annual meeting: 
Penn Sheraton Hotel, Pittsburgh, Pa., June 14-17, 1961. 

Bay Sociaty 
Secretary, Dr. Stanford B. Rossiter, 1111 University Dr., 
Menlo Park, Calif. Meets second Wednesday of each 
month. 

Soutn Caroutna RaproLocicat Socisty 
Secretary, Dr. George W. Brunson, 1406 Gregg St., 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

SouTHERN CONFERENCE 
Secretary, Dr. Marshall Eskridge, Mobile Infirmary, 
P.O. Box 4097, Mobile, Ala. 

SOUTHWESTERN KADIOLOGICAL SOCIETY 
Secretary, Dr. Ralph S. Clayton, 1501 Arizona, Bldg. 
2-A, El Paso, Texas. Meets second Tuesday of each 
month. 

Tennessee RaDIOLocicaL Socisty 
Secretary, Dr. James J. Range, P.O. Box 324, Johnson 
City, Tenn. Meets annually at the time and place of 
the Tennessee State Medical Association meeting. 
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Texas Rapro.ocicat Sociaty 
Secretary, Dr. R. P. O'Bannon, 402 Professional Bldg., 
1216 Pennsylvania Ave., Fort Worth 4, Texas. Annual 
meeting to be announced. 

Tri-STATE RADIOLOGICAL Soctaty 
Secretary, Dr. James R. Mathews, 118 S. E. First St., 
Evansville, Ind. Meets last Wednesday of Oct., Jan., 
March and May, 8:00 p.m. at Elks’ Club in Evansville. 

Univsrsity or MicuicAN DapartmMant OF RoasntGan- 
oLocy StaFrF Maatino 
Meets each Monday evening from September to June, 
at 7:00 p.m. at University Hospital. 

Uppsr Peninsuta RapDIoLocicat Socisty 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarterly. 

Strata Raprotocicat Sociaty 
Secretary, Dr. Richard Y. Card, St. Mark’s Hospital, Salt 
Lake City, Utah. Meets fourth Wednesday in January, 
March, May, September and November at Holy Cross 
Hospital. 

Virointa Rapio.ocica Sociaty 
Secretary, Dr. Powell G. Dillard, Jr., 715 Church Street, 
Lynchburg, Va. Meets annually in October. 

WasHINGTON Stats Rapio.ocicaL Sociaty 
Secretary, Dr. Joseph T. Houk, 14303 Ambaum Blvd., 
Seattle 66, Wash. Meets third Monday of each month 
from September through April at the University of 
Washington Medical School. 

West Virornta Rapio.ocica Socisty 
Secretary, Dr. Karl J. Myers, 112 N. Woods St., Philippi, 
W. Va. Meets concurrently with Annual Meeting of 
West Virginia State Medical Society; other meetings 
arranged by program committee. 

WESTCHESTER RADIOLOGICAL Socisty 
Secretary, Dr. Richard P. Avondu, Yonkers General 
Hospital, Park & Ashburton Ave., Yonkers, N. Y. 
Meets on third Tuesday of January and October and 
on two other dates. 

Wisconsin RapIoLocicat Socraty 
Secretary, Dr. Howard G. Bayley, 116 Iroquois Parkway, 
Beaver Dam, Wis. Annual meeting each spring in vari- 
ous places, 

X-Ray Stupy or San Francisco 
Secretary, Dr. John H. Heald, 450 Sutter St., San Fran- 
cisco 8, Calif. Meets monthly, third Thursday at 7:30 
P.M., Children’s Hospital, September through June. 


Cusa, Mexico, Pusrto Rico anD CanTRAL AMBRICA 


Asociaci6n DE RapiéLocos DE CENTRO AMERICA Y 
PanamA, Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panama. 
Secretary-General, Dr. Julio Toriello, 11 Calle 2-37, zona 
1, Guatemala. Meets annually in a rotating manner in 
the six countries. 

SociEDAD DE RaproLocia DE Ex SALvapor 
Secretary, Dr. Rafael Vega Gémez. 

SoctEDAD DE RaprioLocia DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9*. Calle A 0-05, Zona 1, 
Guatemala. 

SocieDAD DB Rapro.ocfa y Fistorsrapfa CuBANA 
Secretary, Dr. Miguel A. Garcia Plasencia, Hospital 
Curie, 29 y F, Vedado, Habana, Cuba. Meets monthly at 
Curie Hospital. 

SocteDAD CosTARRICENSB DB RADIOLOGIA 
Secretary, Dr. James Fernandez Carballo, Apartado VIII, 
San José, Costa Rica. 

SocrepaD Mexicana DB Raprotoofa, A. C. 

Calle del Oro No. 15. México 7, D. F. 
Secretary-General, Dr. E. Alvarez Hernandez. Meets 
first Monday of each month. 

Asocraci6n PusrtTorriquaNa Ds Rapro.ocfa 
Secretary, Dr. R. B. Diaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

Socrspap Rapro.técica PanaMaNa 
Secretary, Dr. L. Arrieta Sanchez, Apartado No. 6323, 
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Panamé4, R. de P. Meets monthly in a department of 

radiology of a local hospital, chosen at preceding meeting, 
SocirepaD Rapro.écica DE Puerto Rico 

Secretary, Dr. César E. Rosa-Perez, Fondo del Segura del 

Estado, Parada 1, San Juan 8, Puerto Rico. Meets second 

Thursday of each month at 8:00 p.m. at the Puerto Rico 

Medical Association Bldg. in San Juan. 


British COMMONWEALTH OF NATIONS 


ASSOCIATION OF RADIOLOGISTS OF THB PROVINCE OF QuaBEC 
Secretary, Dr. Odilon Raymond, 5400 Blvd. Gouin. 
Quest, Montreal, Que. Meets four times a year. 

British _Instiruts oF RapDIOLocy 
Honorary Secretary, Dr. R. D. Hoare, 32 Welbeck St., 
London, W. 1. Meets monthly from October until May. 

EpMonton AND District RADIOLOGICAL SociETY 
Secretary, Dr. S. C. Windle, 105 Northgate Bldg., Ed- 
monton, Alberta. Meets first Tuesday of each month, 
Oct. to May. 

Facutty oF KADIOLOGISTS 
Honorary Secretary, Dr. R. A. Kemp Harper, 47 Lincoln’s 
Inn Fields, London, W.C.2, England. Annual meeting 
to be announced. 

Saction or Rapio.ocy oF THs Roya Sociaty or Mapt- 
cing ((ConFINED TO Mapica Mamsars), 

Meets third Friday each month at 4:45 P.M. at the Royal 
Society of Medicine, 1 Wimpole St., London, W. 1. 

CANADIAN AssOcIATION OF RADIOLOGISTS 
Honorary Secretary, Dr. Robert G. Fraser, Associate Hon- 
orary Secretary, Dr. Jean-Louis Léger, 1555 Summerhill 
Ave., Montreal 25, Que. Annual meeting: Marlborough 
Hotel, Winnipeg, Man., Jan. 22-24, 1962. 

MonrreEAt RapioLocicaL Stupy CLus 
Secretary, Dr. F. McConnell, 1650 Cedar Ave., Montreal, 
Quebec. Meets first Tuesday evening, October to April. 

Section oF Raprotocy, CANADIAN MEDICAL AssOcIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N.S. 

SociéTE CANADIENNE-FRANGAISE D’ELECTRO-RADIOLOGIE 
MEDICALE 
General Secretary, Dr. Maurice Dufresne, 1560 Sher- 
brooke (East), Montreal, Canada. Meets third Saturday 
each month. 

Toronto RapioLocica Society 
Secretary, Dr. L. R. Harnick, Toronto Western Hospital, 
399 Bathurst St., Toronto, Ontario. Meets second Mon- 
day of each month September through May. 

CoLLeGE OF RADIOLOGISTS OF AUSTRALASIA 
Honorary Secretary, Dr. E. A. Booth, c/o British Medical 
Agency, 135 Macquarie St., Sydney, N.S.W., Australia. 


SoutH AMERICA 


Asociaci6n ARGENTINA DE Rapro.ocfa 
Secretary, Dr. Lidio G. Mosca, Avda. Gral. Paz 151, 
Cérdoba, Argentina. Meetings held monthly. 
ATENEO DE RADIOLOGIA 
Secretary, Dr. Victor A. Afiafios, Instituto de Radiologia, 
Santa Fe 3100, Rosario, Argentina. Meets monthly on 
second and fourth Fridays at 7:00 p.m. in the Hospital! 
Nacional del Centenario, Santa Fe 1300, Rosario. 
BRASILEIRO DE RADIOLOGIA 
Secretary-General, D. Camillo Segreto, Avenida An- 
gélica, 1.170, Caixa Postal 5984, Sado, Paulo, Brazil. 
SociEDAD ARGENTINA DE Rapro.ocfa, Junta CENTRAL 
Buenos AIREs 
Secretary, Dr. Edgardo O. Olcese, Santa Fé 1171, Buenos 
Aires. Meetings are held monthly. 
SocrepAD BotivaNna DE RaproLocfa 
Secretary, Dr. Javier Prada Méndez, Casilla 1 596, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 
SociEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Nicola Caminha, Av. Mem. de Sa, Rio de 
aneiro, Brazil. General Assembly meets every two years 
in December. 
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SociEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigadeiro 
Luiz Antonio, 644 Sao Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 p.m. in Sao Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SocieDAD CHILENA DE 
Secretary, Dr. J. P. Velasco, Avenida Santa Maria 
0410, Santiago, Chile. Meets fourth Friday of each 
month. 

SocreDAD CoLoMBIANA DE RADIOLOGIA 
Secretary, Dr. Alberto Mejia Diazgranados, Carrera 13, 
No. 25-31, Apartado aéreo No. 5804, Bogota, Colombia. 
Meets last Thursday of each month. 

SoctepaD EcuaTtoriANA DE Rapro.ocfa y FisioTERAP{A 
Secretary, Dr. Publio Vargas P., Casilla 1242, Guayaquil, 
Ecuador. 

SocieDAD ParaGuaya DE RapioLocfa 
Secretary, Dr. Miguel Gonzalez Addone, 15 de Agosto 
322, Asuncién, Paraguay. 

SocrEDAD PERUANA DE RaDIOLOGIA 
Secretary, Dr. Luis Pinillos Ganoza, Apartado 2306, Lima, 
PerG. Meets monthly except during January, February 
and March, at Asociacién Médica Peruana “Daniel A. 
Carri6n,” Villalta 218, Lima. 

SociEDAD DE RADIOLOGIA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 #41-110, Baran- 

uilla, Colombia. Society meets monthly at the Instituto 
e Radiologia. 

SociepaAD DE RapioLocfa, CanceroLocfa y Ffsica 
Mépica pet Urucuay 
Secretary-General, Dr. Ernesto H. Cibils, Av. Agraciada 
1464, piso 13, Montevideo, Uruguay. 

SoclEDADE DE RADIOLOGIA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros, Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 505, Pernambuco, Brazil. 

SocrEDAD DE RoEenTGENOLOGIA Y MeEpiciNA NUCLEAR DE 
LA PROVINCIA DE CORDOBA 
Secretary-General, Dr. Carlos A, Oulton, Santa Rosa 447, 
Cérdoba, Argentina. 

SociEDAD VENEZOLANA DE RapIo.ocfa 
Secretary-General, Dr. Rubén Merenfeld, Apartado No. 
9362, Candelaria, Caracas, Venezuela. Meets monthly 
third Friday at Colegio Médico del Distrito Federal, 
Caracas, 


ConTINENTAL Europe 


OsTERREICHISCHE RONTGEN-GESELLSCHAFT 
President, Dr. Konrad Weiss, Mariannengasse 10, Vienna 
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9, Austria. Meets second Tuesday of each month in 
Allgemeine Poliklinik. 
Société BELGE DE RaDIoLociE 
General Secretary, Dr. S. Masy, 256 Chaussée de Wavre, 
Heverlee-lez-Louvain, Belgium. Meets in February, 
March, May, June, October, November and December. 
Société FRancaisE D’ELECTRORADIOLOGIE MEDICALE, 
and its branches: Société pu Sup-Ovest, pu LitroraL 
MEDITERRANEEN, DU CENTRE ET DU LyoNNAIS, DU 
Norb, DE L’OvEst, DE L’Est, ET D’ALGER ET D’AFRIQUE 
pu Norp. Central Society meets third Monday of each 
month, except during July, August and September, rue 
de Seine 12, Paris. 
Secretary-General, Dr. Ch. Proux, 9, rue Daru, Paris 8°, 
France. 
CEesKosLovENSKA SpoLecnost pro ROENTGENOLOGII A Ra- 
DIOLOGII 
Secretary, Dr. Robert Poch, Praha 12, Srob4rova 50, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual general meeting. 
DevutTscHE RONTGENGESELLSCHAFT 
Secretary, Professor Dr. med. H. Lossen, Universitats- 
R6ntgeninstitut. Lagenbeckstr. 1, Mainz, Germany. 
Annual meeting: April 16-19, 1961, in Hamburg. 
SocretA DI RapioLocia Mepica pi MEDICINA 
NUCLEARE 
Secretary, Dr. Ettore Conte, Ospedale Mauriziano, Torino, 
Italy. Meets annually. 
NEDERLANDSE VERENIGING VOOR ELECTROLOGIE EN RONT- 
GENOLOGIE 
Secretary, Dr. J. R. von Ronnen, Violenweg 14, den Haag 
Netherlands. 
SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a 
joint association called the Northern Association for 
Medical Radiology, meeting every second year in the 
different countries belonging to the Association. 
SoctepaD EspaNota DE RapioLocfa y ELecrro.ocfa 
Mépicas y Mepicina NucLear 
Secretary, Dr. D. Aureo Gutierrez Churruca, Esparteros, 
No. 9, Madrid, Spain. Meets monthly in Madrid. 
ScHWEIZERISCHE GESELLSCHAFT FUR RADIOLOGIE UND 
NUKLEARMEDIZIN (SocCIETE SuIssE DE RADIOLOGIE ET 
pE Mépecine 
Secretary, Dr. Max Hopf, Effingerstrasse 47, Bern, 
Switzerland. 


INDIA 


InpIAN RaDIoLocicaL AssociaTION 
Secretary, Dr. R. F. Sethna, Navsari Building, Hornby 
Road, Bombay 1, India. 
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ABSTRACTS OF RADIOLOGICAL, 
LITERATURE 


Department Editor: T. Leucutia, M.D., Harper Hospital, Detroit 1, Michigan 


INDEX TO ABSTRACTS 


ROENTGEN DIAGNOSIS 
Heap 


Jeppsson, P. G., and Ouin, T.: Cerebral angi- 
ography in rabbit; an investigation of vascu- 
lar anatomy and variation in circulatory pat- 
tern with conditions of injection. .......... 

CurrARINO, G,, and SILVERMAN, F. N.: Orbital 
hypotelorism, arhinencephaly, and trigono- 

Srovin, J. J., Lyon, J. A., and CLEMMENs, 
R. L.: Mandibulofacial dysostosis......... 

Feist, J. H., and Gispons, T. G.: Osteochon- 
dromatosis of the temporomandibular joint. 


NECK AND CHEST 


Acati, G., and Apacuiio, L.: Some cases of 
symptomatic laryngocele (clinico-radiologic 

Kaye, J., and Tuomas, R. G.: The problem of 
abnormal radiological lung patterns....... 

Gar anpb, L. H.: A three-step method for diag- 
nosis of solitary pulmonary nodules........ 

Ten Eyck, E. A.: Subpleural lipoma. ....... 

Lirwer, H.: Myelolipoma of the mediastinum. 

SHEEHAN, R. ef al.: Roentgenographic and 
clinical study of larynx and pharynx....... 

Morris, R.: Dysphagia lusoria presenting as 
superior mediastinal syndrome............ 

Sreiner, R. E. et a/.: Radiological lung-func- 

McMyy, J. K.: Radiological appearances of 
pulmonary hypertension................. 

Houzet, A., and Faweirt, J.: Pulmonary 
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ROENTGEN DIAGNOSIS 
Heap 


Jeprsson, P. G., and Otin, T. Cerebral 
angiography in rabbit; an investigation of 
vascular anatomy and variation in circula- 
tory pattern with conditions of injection. 
Lunds Universitets Arsskrift. N. F., Aug. 24, 
1960, 25:6, 1-55. (From: Department of 
Neurology, The Roentgen-Diagnostic De- 
partment and The Institute of Physiology, 
University of Lund, Lund, Sweden.) 


The authors studied the anatomy of the rabbit’s 
brain by angiography. About 70 rabbits of both sexes 
and weighing from 2.0 to 2.5 kg. were used. The 
animals were anesthetized with intravenous ure- 
thane, with an initial dose of about 2 gm. per kg. of 
body weight. 

The contrast medium used for carotid angiography 
was urografin 60 or 76 per cent (Schering). The 
animals tolerated repeated injections of 2 ml. of the 
60 per cent medium while the 76 per cent contrast 
medium sometimes caused convulsions and respira- 
tory standstill. While hypaque 90 per cent (Win- 
throp) injected into the common carotid artery in 
I case was followed by convulsions and death, the 
injection of this contrast medium into the sagittal 
sinus was not followed by any demonstrable unto- 
ward reaction. Thorotrast 25 per cent (Heyden) was 
found to offer no advantages. 

When study of the anatomy of the cerebral arteries 
alone was desired, barium suspension was injected 
into the internal carotid artery. This suspension was 
prepared by dissolving a small amount of gelatin 
powder in hot water and stirring in collobar (Astra), 
which is finely granular, or lumibar (Pharmacia), 
which is more coarsely granular, until a fairly thick 
suspension was obtained. In the investigation of the 
venous system, red lead was sometimes used as a 
contrast medium instead of barium sulfate. 

On selective injection of contrast medium into the 
internal carotid artery, the bifurcation of the com- 
mon carotid artery was carefully exposed, after 
which the external branches were occluded with clips 
or were ligated. In those cases in which the injection 
pressure was measured, an Elema electromanometer 
was connected into the circuit by a wide branch of 
rubber tubing placed as closely as possible to the can- 
nula inserted in the carotid artery. A second electro- 
manometer was connected with the femoral artery 
by means of a polyethylene tube for measuring the 
blood pressure. 

It was found that the internal carotid artery is the 
first vessel to spring from the dorsal aspect of the 
common carotid artery. In one-fourth of the animals, 
the internal carotid artery and occipital artery orig- 
inated from a common trunk. An anastomosis of 
varying width between the internal and external 
carotid arteries connected the internal ophthalmic 
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artery and the maxillary artery. In rabbits, the circle 
of Willis is, as a rule, well developed. It differs from 
the anatomy of human beings in only one respect, 
i.e., the fusion of the anterior cerebral arteries; in 
man they are connected by a short transverse trunk. 

The blood is drained from the brain mainly by 
the external jugular system through the temporal 
emissaries from the transverse sinuses. Most of the 
remainder is drained by the three vertebral veins 
and only a minor amount by the internal jugular 
veins and the paravertebral veins. 

On selective injection of contrast medium into the 
internal carotid artery, a complete cerebral arterio- 
gram will be obtained at an injection rate of about 
o.1 ml./sec. Investigations demonstrated that the 
number of arteries visualized increased with the rate 
of injection, and, when the rate was high, the con- 
trast medium passed over into the internal carotid 
artery on the other side, into the vertebral arteries 
and into the maxillary artery on the injected side. 
The rate of injection and the injection pressure are 
intimately correlated. Other conditions being equal, 
a fall of the blood pressure results in the filling of a 


larger number of cerebral vascular regions.—¥. N. 
Ané, M.D. 


CurRARINO, Guipo, and SILVERMAN, FREDERIC 
N. Orbital hypotelorism, arhinencephaly, 
and trigonocephaly. Radiology, Feb., 1960, 
74, 206-217. (Address: G. Currarino, Elland 


and Bethesda Avenues, Cincinnati 29, 
Ohio.) 


The relationships between orbital hypotelorism, 
arhinencephaly, and trigonocephaly are discussed 
and 2 cases illustrating these three malformations are 
reported. No normal standards could be found for 
the interorbital distance in infancy and childhood. 
The authors therefore proceeded to determine the 
normal range of this cranial dimension by a study 
of posteroanterior roentgen projections of the skull 
in 250 children. 

Orbital hypotelorism indicates an abnormal nar- 
rowing of the interorbital space. It is often more 
obvious roentgenographically than clinically. The 
malformation is a frequent finding in arhinencephaly 
and trigonocephaly. Arhinencephaly is a family of 
malformations, the most characteristic feature of 
which is an absence of the olfactory nerves and 
often, also, of other parts of the rhinencephalon. 
The cause of the anomaly is an arrest in the embryo- 
logic development of the cranio-fronto-nasal process 
and the anterior part of the forebrain. Trigono- 
cephaly is a congenital cranial malformation in which 
a small and pointed forehead, together with a 
tendency toward an increase in the biparietal diam- 
eter, gives the head a triangular configuration. There 
are two types of this malformation: a simple form 
in which the cranial deformity is not associated 
with any abnormality of the brain, and a more com- 
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plex form occurring in arhinencephaly, in which the 
rhinencephalon and often other parts of the fore- 
brain are defectively developed. A large percentage 
of patients with trigonocephaly are otherwise normal. 

The presence of orbital hypotelorism, as well as 
trigonocephaly, should always arouse the suspicion 
of a maldeveloped rhinencephalon and forebrain, 
particularly in the presence of other external anom- 
alies such as a deformed nose, an undivided nasal 
cavity, absence of the premaxilla, a median cleft in 
the upper lip, microphthalmia, and microcephaly.— 
Arno W. Sommer, M.D. 


Srovin, James J., Lyon, James A., JR., and 
Ciemmens, Raymonp L. Mandibulofacial 
dysostosis. Radiology, Feb., 1960, 74, 225- 
231. (Address: J. J. Stovin, University Hos- 
pital, University of Maryland, Baltimore 1, 
Md.) 


Mandibulofacial dysostosis is a syndrome of con- 
genital anomalies involving the mandible, maxillae 
and ears which has been recognized in increasing 
numbers during the past two decades. A total of 59 
cases has been reported in the English and European 
literature with only 3 appearing in the radiologic 
literature. The authors add 4 cases to this total, 
reporting studies of 2 brothers and 2 sisters of dif- 
ferent families with the syndrome. 

The congenital defects associated with the syn- 
drome are multiple. Clinically the most common 
finding is an obliquely downward slanting of the 
palpebral fissures, giving an ‘‘anti-mongoloid”’ ap- 
pearance to the eyes. Frequently there is a notching 
of the lower lids (coloboma) at the junction of the 
middle and outer thirds. A constant finding is that 
of hypoplasia of the facial bones. The malar bones 
are hypoplastic or entirely absent. The zygomatic 
arches are incomplete, and the infraorbital ridges 
are defective and depressed. Microtia and defects of 
the auricles, stenosis or absence of the external 
auditory canals, middle ear abnormalities, inner ear 
defects, and deafness are all present in many cases. 
A receding hypoplastic mandible with a more obtuse 
angle than usual, resulting in malocclusion and 
associated dental problems, is quite common. 

Roentgenograms, or reports of roentgenograms, 
are available for only 24 of the cases which have 
been reported. The chief roentgen finding is the 
absence of the zygomatic arches. The maxillae are 
hypoplastic and the antra small. The mastoid por- 
tions of the temporal bones are also underdeveloped, 
the tips being absent and pneumatization lacking. 
Inner ear abnormalities are also present. The man- 
dible is small and the angle more obtuse than normal. 

The etiology of this condition is not known. One 
theory is that there is an embryologic basis resulting 
in retardation of, or interference with, the differ- 
entiation of the mesoderm at the 50 mm. stage of 
development. Another quite different theory places 
the cause on a vascular basis, with absence of the 
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stapedial artery. The hereditary component of this 
syndrome is stressed by some authors. Of the 63 
cases studied for this report, in 27 there were definite 
or suggestive findings in relatives along both ances- 
tral and collateral lines. It is thought that the syn- 
drome appears to follow an irregular form of domi- 
nant transmission. 

The authors feel that with a careful roentgeno- 
logic examination and analysis the radiologist can 
be of great help to the otologist in planning surgery 
of the middle and inner ear in the many cases of 
middle ear deafness seen in this syndrome.— Donald 
N. Dysart, M.D. 


Feist, Joun H., and Gispons, T. G. Osteo- 
chondromatosis of the temporomandibular 
joint. Radiology, Feb., 1960, 74, 291-294. 
(Address: J. H. Feist, School of Medicine, 
University of Pittsburgh, Pittsburgh, Pa.) 


The authors report a single case of osteochondro- 
matosis of the temporomandibular joint. They con- 
sider this to be the first to be reported. 

The characteristic roentgenologic findings were a 
calcified body in the joint space and a second semi- 
circular body in the space between the coronoid and 
the condylar processes of the right mandible. Scat- 
tered intervening calcifications were present. The left 
temporomandibular joint appeared normal. Upon 
surgical exploration a freely moveable, loose body 
was removed from the joint space. Histologic exam- 
ination showed this to be osteocartilaginous in na- 
ture. The postoperative roentgenogram and lamina- 
gram demonstrated the previously noted semi- 
circular body between the condylar and coronoid 
processes. Another smaller densely sclerotic body 
which was interposed between the condyloid fossa 
and the condylar process was observed and was 
thought to represent a recurrence of the previously 
excised lesion, or a third body not observed pre- 
operatively, or a remnant of the base of the resected 
lesion. The absence of any evidence of body or 
cortical deformity in the vicinity of the osteo- 
cartilaginous bodies indicates that they represent 
osteochondromatosis rather than multiple osteo- 
chondromata. The larger body between the coronoid 
process and the condylar process, which was not seen 
at the time of surgery, probably arose from the 
internal synovial membrane of the synovial sac. The 
sac was either stretched or perforated by this body 
because it lay hidden behind the zygoma. 

The roentgen diagnosis of temporomandibular 
joint lesions is difficult because of the various over- 
lapping osseous shadows. Laminagraphic examina- 
tion is valuable when conventional roentgenography 
fails to demonstrate a lesion.—_W.. M. McBride, M.D. 


NECK AND CHEST 


Acati, G., and Apacuio, L. Sopra alcuni casi 
di laringocele sintomatico (considerazioni 
clinico-radiologiche.) (Some cases of sympto- 
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matic laryngocele [clinico-radiologic con- 
siderations].) Ann. radiol. diag., 1960, 32, 
464-489. (From: Istituto di Radiologia dell 
"Universita, Torino, Italy.) 


Symptomatic laryngocele is the result of ab- 
normal dilatation of the appendage of the ventricle 
of Morgagni. This entity was first reported by Larrey 
in 1829. The authors describe the roentgen findings 
in these cases of herniation of the larynx. 

The herniation, which retains its communication 
with the larynx, is filled with air. This condition 
must be differentiated from a laryngeal cyst, which 
is an abnormal developmental anomaly. Predispos- 
ing factors are industrial or professional occupations 
involving such activities as glass blowing, wind in- 
strument playing, singing, etc.; also, inflammatory 
or neoplastic processes in this area may permit 
formation of a ball valve mechanism. 

Internal laryngoceles are dilatations of the appen- 
dage but they are enclosed by the laryngeal cartilage 
and the hyothyroid and cricothyroid membranes. 
The external laryngocele has passed through these 
tissue barriers and extends into the soft tissues of 
the neck. The mixed type has features of both. 
Laryngoceles may involve any surface of the ven- 
tricle and may be either unilateral or bilateral. 

The highest incidence is found in the adult males 
who are subjected to endolaryngeal hypertension. 
Symptoms vary and include: dysphonia, dyspnea, 
dysphagia (especially with liquids) and reflex cough. 
The external type also exhibits a soft tissue mass in 
the neck which is soft and reducible and which is 
reproducible by increasing intralaryngeal pressure. 

Laryngoscopic examination will reveal the laryn- 
gocele and its point of origin as well as inflammatory 
changes of the mucous membrane. 

Roentgen examination requires only routine 
anteroposterior and lateral roentgenograms of the 
neck with laminagrams in the anteroposterior 
view. The lateral view is used to detect the internal 
laryngocele; anteroposterior projections and lamina- 
grams will demonstrate the external or mixed type. 

Five cases with illustrative roentgenograms are in- 
cluded in this article. Three of these cases were asso- 
ciated with malignant tumors of the larynx, 1 with 
tuberculous granulation and 1 with chronic hyper- 
trophic granulation tissue, which was nonspecific. 

Roentgenographic studies of the larynx have been 
more or less neglected in the past and perhaps more 
attention should be given to this structure.— Peter E. 
Russo, M.D. 


Kaye, J., and Tuomas, R. G. The problem of 
abnormal radiological lung patterns. Med. 
Proc., July, 1960, 6, 323-332. (From: De- 
partment of Radiology, Johannesburg Hos- 
pital and Pulmonary Unit of the Depart- 
ment of Medicine, Witwatersrand Univer- 
sity, Johannesburg, South Africa.) 


Abstracts of Radiological Literature 


775 


A detailed investigation of varying roentgeno- 
graphic lung patterns was made and correlated with 
clinical, histologic and historic facts in each case. 
The following classification is given: 


I. Alterations of the normal lung pattern 

a. Increased prominence 

b. Decreased prominence 
II. Adventitious pulmonary patterns 

a. Circular shadows 

1. Granular or punctate (ground glass) 

. Miliary (2 to 4 mm. in diameter) 
. Nodular 
near shadows and patterns 
. Hairlines (Kerley “B” lines) 
. Crayon lines (bronchiectasis) 
3. Poorly defined lines 
c. Combinations of linear and circular shadows 


2N 


Roentgen studies included both posteroanterior 
and lateral projections in deep inspiration and at 
the end of forced expiration. Laminagrams were used 
to differentiate the hyperinflation of asthma from 
organic vascular bed obliteration in emphysema. 
Axial transverse laminagrams were made to judge 
lung volume in patients with marked kyphoscoliosis. 

However, the authors agreed that roentgen pat- 
terns overlap, and the anticipated conclusion was 
reached that, in the vast majority of cases, it has 
been their experience that it is impossible to give a 
definite diagnosis on the roentgen features of altered 
lung pattern alone. Pulmonary function tests, clinical 
and laboratory investigations, and historical survey 
are necessary adjuncts in arriving at a correct diag- 
nosis in pulmonary disease.—Arch H. Hall M.D. 


Garianpb, L. H. (San Francisco, California.) 
A three-step method for diagnosis of solitary 
pulmonary nodules. Canad. M. A. F., Nov., 
1960, 8}, 1079-1082. 


The author describes a three step method for the 
preoperative or nonsurgical diagnosis of solitary 
pulmonary nodules by which it has been possible 
to differentiate benign from malignant lesions in 
almost go per cent of 115 cases. A “solitary pulmo- 
nary nodule chart” has been prepared by the author 
and is reproduced in the original article. 

While solitary pulmonary nodules may represent 
many diseasesand anomalies, the essential differential 
diagnosis is concerned with whether the nodule in 
question is benign or malignant. In the author’s 
series of 2,000 cases, 44 per cent were granulomas; 
24 per cent were benign lesions; 26 per cent were 
primary malignant lesions; and 6 per cent were 
metastatic malignant lesions. 

The “First Step” consists of a complete roentgen 
survey including stereoscopic roentgenograms of 
average and heavy densities (as indicated) in routine 
and special positions, laminagraphy and fluoroscopy. 
Fluoroscopy permits study of variation in size and 
affords an opportunity for the radiologist to see and 
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speak with the patient. Heavy density roentgeno- 
grams and laminagrams aid in detecting calcium and 
cavitation. 

The majority of the primary malignant tumors 
have indefinite, irregular or fuzzy borders. The 
majority of the benign tumors have relatively sharp 
borders. A primary bronchial carcinoma may have a 
sharp border if the lesion is smaller than 1 cm. in 
diameter. 

Small linear densities connecting the nodular opac- 
ity and the pleura or the hilus are more common in 
inflammatory than neoplastic disease. Satellite nodu- 
lar lesions may be present with both primary car- 
cinomas or granulomas. 

Marginal calcification may occur in benign as well 
as malignant lesions. Centrally located calcifica- 
tion is of much greater diagnostic value and is usually 
seen in benign tumors only. Primary carcinoma may 
arise behind a calcific residue of previous infection. 

Cavitation associated with a thick or irregular wall 
is suggestive of neoplasm. A change in the size or 
shape of the cavitation is not specific for either 
benignancy or malignancy. The absence of change 
over a long period of time is suggestive of benig- 
nancy. Increase in size over a short period suggests 
malignancy. In 80 per cent of cases of bronchial 
cancer, the lesions were not visualized on roentgeno- 
grams made one year before their diagnosis. 

The “Second Step” includes four clinical consider- 
ations: age, sex, presence or absence of thoracic 
symptoms, and history of recent thoracic tap or 
surgery. The frequency of bronchial cancer increases 
after the age of forty-five. It is about five times 
greater in males than in females. Absence of symp- 
toms favors the possibility of neoplasm. Recent sur- 
gery or needling may result in small intrapulmonary 
hematomas resembling solitary nodules. Lipid pneu- 
monia may be present as a solitary nodule. 

The “Third Step” consists of the evaluation of 
laboratory data. Laboratory examinations such as 
skin tests and sputum studies are of value in persons 
under forty years of age. Skin or complement-fixation 
tests for tuberculosis, coccidioidomycosis and histo- 
plasmosis and sputum tests for tubercle bacilli and 
tumor cells are suggested. Sputum or bronchial wash 
cytologic study is rarely positive, except in very 
large neoplastic nodules.—7. N. Ané, M.D. 


Ten Eyck, Epwarp A. Subpleural lipoma. 
Radiology, Feb., 1960, 74, 295-297. (Address: 
525 E. 68th St., New York 21, N. Y.) 


Lipomas are rare in the thoracic cavity and are 
usually related to the mediastinum. Even rarer is 
the occurrence of subpleural or parietal fatty tumors 
unconnected with the mediastinum, but the author 
reports 3 seen in the past five years. 

Most intrathoracic lipomas are asymptomatic 
densities discovered on routine chest examination. 
They consist of fat lobules of the same composition 
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as ordinary fat and usually are demarcated by a thin 
fibrous capsule. On chest roentgenograms they ap- 
pear as areas of increased density in contrast to the 
aerated lung, but in denser tissue such as muscle 
they appear as areas of lesser density. Laminagrams 
were not helpful in the diagnosis in the author’s 3 
cases, but he suggests that a diagnostic pneumo- 
thorax will differentiate as to whether a tumor is in 
the pleura or in the lung. The preoperative diagnosis 
is unlikely unless there is an extrathoracic compo- 
nent; differential possibilities include pleural metas- 
tases, pleural fluid loculations, and primary pleural 
tumors.— fames C. Moore, M.D. 


Lirwer, Herman. Myelolipoma of the medi- 
astinum. Radiology, Mar., 1960, 74, 471- 
473. (Address: Veterans Administration 
Center, Martinsburg, W. Va.) 


Myelolipomas are uncommon tumor-like masses 
composed of heterotopic bone marrow and adipose 
tissue. They usually occur in the adrenal gland, but 
have been reported to have occurred in the retro- 
peritoneal area, and also in the chest. Although 
they may be present without any evidence of other 
disease, they are sometimes found in association 
with severe anemias. This was particularly noted in 
the 2 cases reported by the author, both of which 
had congenital hemolytic jaundice. The mediastinal 
mass observed on roentgenographic examination in 
both cases appeared homogeneous, sharply defined, 
and somewhat lobulated. Calcification was not ob- 
served. In 1 case the mass extended from the right 
posterior mediastinum into the right middle and 
lower lung fields, measuring 13 cm. in its greatest 
diameter, with a smaller mass in the left lower 
mediastinum. In the other case reported, the mass 
was located in the lower posterior mediastinum ex- 
tending on both sides of the midline. These tumor 
masses evidently were not producing any deleterious 
effects.—_W. M. McBride, M.D. 


SHEEHAN, R., Lessmann, F., Marcuerra, F., 
and Lin, R. K. Roentgenographic and clin- 
ical study of larynx and pharynx. Surg., 
Gynec. & Obst., Dec., 1960, 777, 753-758. 
(From: Departments of Diagnostic Radi- 
ology and Head and Neck Surgery, Roswell 
Park Memorial Institute, Buffalo, New 
York.) 


The larynx, with its hollow cavity, has three- 
dimensional planes. Clinical examination by direct 
vision allows only one of these planes to be observed 
adequately. The other two can be studied by lateral 
roentgenograms and anteroposterior laminagrams. 

The first laminagraphic study of the larynx made 
with reference to carcinoma was reported in 1937 
by Gunsett. Since then many fundamental investi- 
gations on the physiology, topography, and pathol- 
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ogy of the larynx have been made. The roentgen 
anatomy and laminagraphic appearance of the 
larynx are well understood now, but there are still 
limitations of this procedure and difficulties in inter- 
pretation. 

The material of the authors consisted of 60 pa- 
tients and analysis of films was made by two radi- 
ologists who had no clinical information. It was 
found that clinical examination and roentgenologic 
studies supplement each other and are indispensable 
in correct diagnosis of lesions of the pharynx and 
larynx. Laminagrams were found to yield additional 
information in large tumors of the pharynx which 
extended into the endolarynx and obscured direct 
vision of the cords. In cases in which the lesion was 
confined mainly to the cords, subglottic extension 
was demonstrated on the laminagrams. 

This survey revealed a close correlation between 
roentgenologic and clinical findings.—Richard E. 
Kinzer, M.D. 


Morris, Roy. (Johannesburg, South Africa.) 
Dysphagia lusoria presenting as superior 
mediastinal syndrome. Brit. M. F., Nov. 26, 
1960, 2, 1558-1561. 


In 1787 Dr. David Bayford carried out a necropsy 
on a woman who died of starvation, after having suf- 
fered from dysphagia from the age of 13 to 60. He 
found an aberrant subclavian artery, which arose 
from the left side of the aortic arch and coursed be- 
tween the esophagus and the trachea to supply the 
right arm. He concluded that the anomalous vessel 
had pressed upon the esophagus, causing dysphagia. 
He applied to this disorder the name of dysphagia 
lusoria, lusus naturae, meaning a freak of nature. 

Dysphagia lusoria in infancy signifies esophageal 
compression by any congenital arterial abnormality, 
while in an adult it usually denotes esophageal com- 
pression due to an aberrant right subclavian artery. 

In the adult type the right subclavian artery arises 
from the left side of the aortic arch beyond the origin 
of the left subclavian artery and courses to the right 
in one of three ways. It may run behind the esopha- 
gus (80 per cent), between the esophagus and 
trachea (15 per cent), or in front of the trachea and 
esophagus (5 per cent). 

Embryologically, an arteria lusoria represents the 
persisting distal descending portion of the fourth 
right aortic arch, there having been obliteration of 
the proximal arch in reverse of the normal situation. 
Normally, the fourth right aortic arch forms the 
right aortic arch, which disappears. Its persistence 
leads to the formation of an aberrant subclavian 
artery. 

The commonest and mildest symptom is a feeling 
of food sticking under the manubrium sterni. Dys- 
phagia may be mild and chronic or mild and recur- 
rent. It may become progressively worse. 

The diagnosis is usually made with a barium swal- 
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low. In the posteroanterior projection with a small 
amount of barium in the esophagus an oblique defect 
about 0.§ cm. wide, passing upwards from the left 
to the right on the posterior aspect of the esophagus 
just above the aortic arch, is seen. On the postero- 
lateral aspect of the esophagus the abnormal vessel 
produces a typical notch. If the vessel runs in front 
of the esophagus a similar posteroanterior appear- 
ance is noted but in this case the notching will be 
anterior. Should the vessel course in front of the 
trachea, no esophageal defect will be encountered. 
There may, however, be a prominence of the left 
mediastinal shadow of the pulsatile nature. 

Other methods of examination used are angiog- 
raphy and esophagoscopy. 

The author concludes that adult dysphagia lusoria 
is due to an aberrant right subclavian artery com- 
pressing the esophagus. This disorder is probably not 
as rare as the paucity of case reports would suggest. 
He describes a case in which complete disappearance 
of the symptoms and signs occurred after surgical 
resection. He also states that this is the first known 
adult patient to be operated upon for this condition. 
—C. Peter Truog, M.D. 


Sreiner, R. E., Laws, J. W., GitBert, J., and 
McDonne M. J. Radiological lung-func- 
tion studies. Lancet, Nov. 12, 1960, 2, 1051— 
1055. (From: Hammersmith Hospital and 
Postgraduate Medical School of London, 
London W.12, England.) 


Believing that the function of a localized area of 
the lung may be studied by correlating density vari- 
ations with simultaneous spirometric recordings, the 
authors present a method of measuring and record- 
ing the changes in roentgenographic lung density 
during respiration. 

Using a Philips image-intensifier, the patient is 
fluoroscoped and the sites for examination selected. 
These are usually bilaterally symmetric circles, 
5 cm. in diameter, located immediately below the 
clavicles and just above the diaphragmatic domes. 
A two-channel linear recorder is used, with one pen 
connected to the logarithmic amplifier of the photo- 
multiplier which records the roentgenographic den- 
sity, while the second pen records the position of the 
spirometer bell through a variable linear resistor. 
Recordings are made of breathing at an ordinary 
rate and amplitude, on deep respiration, and on 
forced expiration after full inspiration. 

The alterations in lung density during respiration 
are a function of the degree of expansion of the part 
of lung under observation, and hence the amount of 
air exchanged. The results so far indicate that the 
density curves are usually symmetric in comparable 
areas of each lung and there is good correlation, both 
in timing and amplitude, between the spirometric and 
density curves. If there is unilateral lung disease, 
reference to the normal side simplifies the analysis 


778 


of the curves. When the disease is bilateral, compari- 
son has to be made with normal controls. 

As the two curves are normally synchronous, any 
deviation implies localized air-flow obstruction, or 
even reversal. When alterations in lung density occur 
without spirometer movement, intrapulmonary air 
flow must be taking place. When there is localized 
air trapping, the densitometric tracing may show a 
slow rate of loss of density even though the spirom- 
eter tracing may be relatively normal. 

Further studies are planned to assess this pro- 
cedure’s place among other more conventional lung- 
function tests.—Donald M. Monson, M.D. 


McMyy, J. K. Radiological appearances of pul- 
monary hypertension. 7%. Co//. Radiol. Aus- 
tralia, June, 1960, 4, 21-28. (From: X-Ray 
Department, Green Lane Hospital, Auck- 
land, New Zealand.) 


The author has attempted to correlate the roent- 
genologic findings in 56 cases of mitral stenosis and 
to compare them with the catheterization findings 
or the pressures found at operation. He concludes 
that Kerley’s B lines, now called septal lines, are a 
valuable sign of pulmonary venous hypertension. 
They do not establish its degree except that the 
pressure tends to be over 20 mm. Hg. When they are 
present, there is often a raised pulmonary artery pres- 
sure. However, there is not a close relationship be- 
tween septal lines and pulmonary arterial pressures. 
The absence of septal lines does not exclude pul- 
monary arterial hypertension in mitral disease. En- 
largement of the main pulmonary artery indicates 
pulmonary arteriolar hypertension and gross enlarge- 
ment suggests high pulmonary artery systolic pres- 
sure. There is no correlation between the size of the 
pulmonary artery and the pulmonary venous hyper- 


tension.—d. E. Childe, M.D. 


HouzeL, A., and Faweirr, J. Pulmonary 
changes in acute glomerulonephritis in child- 
hood. F. Pediat., Nov., 1960, 57, 695-703. 
(Address: Department of Child Health, St. 
Mary’s Hospital, Whitworth Park, Man- 
chester 13, England.) 


The authors discuss the pulmonary roentgen find- 
ings in 76 patients with acute nephritis. Thirty- 
seven demonstrated roentgenologically detectable 
lung lesions. There were two broad categories of 
findings: the first demonstrated the already well 
known roentgenologic pattern of pulmonary edema, 
described in the adult as being associated with 
uremia or with azotemic edema; the second demon- 
strated partial collapse, consolidation, interlobar 
and pleural effusions. The interlobar as well as the 
pleural accumulations of fluid were relatively small 
and they could only be demorstrated in patients 
examined during the first week of the illness. 
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The authors gained the impression that the lung 
changes appeared in the first week after the onset of 
symptoms and underwent spontaneous resolution 
within three to fourteen days after detection. The 
presence of the lung lesions in the first week of the ill- 
ness coincides with the development of hydremia and 
hypertension. The spontaneous and rapid resolution 
following the onset of diuresis and the free mobility 
of the pleural fluid suggest that they result from the 
accumulation of edema. It is feasible to assume that, 
during the coincident phase of hydremia, edema 
develops in lung structures supplied by these ves- 
sels. This would explain the accumulation of fluid in 
the pleural cavities and in the interlobar space. The 
occurrence of lobular or even lobar collapse could be 
explained as a result of edema of the bronchial 
mucosa leading to occlusion of the finer ramifications 
of the bronchioles. The appearance of sharply local- 
ized areas of consolidation might well be accounted 
for by the development of edema in a limited part of 
the interstitial tissue with an associated effusion into 
the alveoli. 

The hypothesis presented here, that the pulmo- 
nary changes are related to alterations in the extra- 
cellular fluid volume, is a possibility. An explanation 
based on inflammatory changes cannot be elimi- 
nated. 

The study of 65 children with acute nephritis re- 
vealed 38 with detectable pulmonary changes on the 
roentgenograms. There is no correlation with the 
age of the patients or the degree of azotemia pres- 
ent.— James F. Martin, M.D. 


Deaton, W. Ratpn, Jr., and DoyLe, Owen 
W. Pneumothorax in infants and children. 
South. M. F., Dec., 1960, 53, 1487-1494. 
(From: Surgical and Radiological Services of 


Moses H. Cone Memorial Hospital, Greens- 
boro, N. C.) 


Pneumothorax in infants or children is a rare en- 
tity that usually responds readily to treatment. The 
etiologic agent may be any of those that can pro- 
duce a pneumothorax in adults. Predisposing fac- 
tors are thought to be prematurity, difficult delivery, 
cesarean section and vigorous resuscitative efforts. 

The clinical diagnosis of pneumothorax in the new- 
born may be very difficult. The onset of a significant 
degree of pneumothorax is accompanied by cyanosis, 
dyspnea and tachycardia. The physical signs may or 
may not be present. Roentgenographic examination 
is the only reliable diagnostic method. Other condi- 
tions that may cause similar symptoms in the new- 
born are diaphragmatic hernia and a rapidly expand- 
ing lung cyst. These usually are also differentiated 
by roentgenographic study. 

The treatment varies from watchful waiting to 
aspiration or to inter-rib thoracotomy, or to even 
open thoracotomy. 

Seven cases are presented with their accompany- 


: 
: 
¥ 


Voi. 85, No. 4 


ing roentgenograms. The entities associated with the 
pneumothorax in this series are spontaneous pneu- 
mothorax in the newborn, tension pneumothorax as- 
sociated with staphylococcic pneumonia, operative 
pneumothorax following tracheostomy, and obstruc- 
tive emphysema pneumothorax following the inhala- 
tion of a poison. Regardless of the etiology, treat- 
ment is usually successful if the underlying condition 
can be controlled.—Yohn L. Gwinn, M.D. 


ErrmMan, IrvinGc K. Demonstration and locali- 
zation of valvular calcification by planigra- 
phy. South. M. F., Dec., 1960, 53, 1529- 
1533. (From: Department of Radiology, 
Veterans Administration Teaching Group 
Hospital, Memphis, Tenn.) 


Since the advent of cardiac surgery many patients 
are now referred for roentgenologic demonstration of 
calcification of cardiac valves. Calcifications of aortic 
valves may confirm the diagnosis of aortic stenosis 
even when there is an associated mitral stenosis 
which dominates the picture 

While fluoroscopy has been long recognized as a 
means of demonstrating valvular and other intra- 
cardiac calcifications, this is not a useful method of 
recording the findings. Twenty-five cases were se- 
lected and studied in an effort to determine the 
roentgenologic method best suited to demonstrate 
and localize valvular calcification. 

The conventional chest roentgenogram and even 
the “over-penetrated”’ film of the chest were dis- 
carded in favor of laminagraphy as an accurate 
means of visualizing and identifying calcification in 
the aortic and mitral valves. The left anterior oblique 
view separates the valves so that the aortic valve is 
in the middle third of the heart shadow and the 
mitral valve in the posterior third and at a lower 
level. Layers are cut at 1 cm. intervals from the 6 to 
12 cm. level. 

The findings in representative cases are presented 
in 6 figures, but unfortunately the reproductions are 
not good enough to actually show the calcifications. 
—Richard E. Kinzer, M.D. 


Wuttstein, H. L. Combined fluoroscopy and 
endoscopy of lower respiratory passages and 
oesophagus. German Med. Monthly, Oct., 
1960, 5, 338-339. (Address: Universitats- 
Hals-Nasen-Ohrenklinik, Luitpoldkranken- 
haus, Wurzburg, Germany.) 


The author describes a special table with a fluoro- 
scopic image amplifier and a television screen for as- 
sisting the endoscopist in the accurate visualization 
of the lower respiratory passages and esophagus dur- 
ing the removal of foreign bodies. 

This procedure certainly is much easier than the 
old method of trying to direct the endoscopist with 
just a few glances through the old biplane fluoro- 
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scope. The patient, however, is anesthetized and 
respiration is assisted by cuirass ventilator which is 
used instead of an iron lung. 

The amount of radiation to the patient is also 
much less due to the image amplifier and, of course, 
the entire procedure is carried out in a lighted room. 
—E. S. Carey, M.D. 


ABDOMEN 
Cox, H. T., and Attan, W. R. The dumping 


syndrome: clinical and radiological aspects. 
Lancet, Dec. 10, 1960, 2, 1261-1263. (From: 
Withington and Wythenshawe Hospitals, 
Manchester, England.) 


This paper is based on an experience with 500 cases 
who had had an elective gastric operation in the past 
six years. It deals with the clinical aspects of the 
dumping attacks which may follow the ingestion of 
certain normal foods, and with the roentgenologic 
appearances during them. The authors have not used 
hypertonic glucose to produce the symptoms. 

The patients were classified in two main groups: 
in one, the attack is brought on by a large meal; in 
the other by particular foods. The authors are con- 
cerned in this investigation with the patients whose 
dumping attacks are brought on by particular foods. 

Clinical Features. The patients who gave a clear 
history of dumping attacks brought on by particular 
foods were invited to attend as outpatients, and 
were given these foods. Two points were considered 
to be important: first, the attempt to produce the at- 
tack should be carried out in a room at or above 
average ward-temperature; secondly, the patient 
must not lie down after eating but should walk 
slowly up and down. 

The authors reproduced fifteen attacks of dump- 
ing in the past six years, and these notes are based 
on their observations. They found that the outstand- 
ing symptom of the dumping attack is profound 
weakness usually associated with light-headedness. 
All other symptoms are relatively minor. The symp- 
tom is described by the patient as “feeling awful,” 
“as if all the use had drained out of me,” and, “‘as if 
I were going to die.” During a severe attack of dump- 
ing, the patient is totally incapacitated. If he con- 
tinues to walk during the attack, he staggers and 
falls to the ground. He usually lies down, not to re- 
lieve the attack, but simply because he cannot stand 
up. The vertigo of which he is said to complain is not 
a true vertigo, but a sensation of being light-headed. 
The most severe attacks include ocular symptoms. 
These have been described by the patient as an ina- 
bility to focus, a blurring of vision, the presence of 
dark shadow in front of the object looked at or a 
sensation of seeing things as if far away. A patient 
was given a newspaper to read. She was quite unable 
to read the small print, but could read the headlines. 

Recumbency delays or prevents the onset of the 
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dumping attack, a vertical position does the oppo- 
site. The interval between taking particular foods 
and the onset of the dumping attack varies from two 
minutes to twenty minutes. 

Most patients become drowsy and irritable when 
the attack is passing off. Vomiting was noted only 
once, a small amount of bile being returned. No 
diarrhea has occurred in relation to the dumping 
attack. 

Roentgenologic Examination. Six patients were 
studied during natural dumping attacks. A prelimi- 
nary examination after barium swallow outlined the 
gastric stump, stoma, duodenum or jejunum (ac- 
cording to the type of gastric operation). The patient 
was given the food responsible for the dumping and 
he was made to walk slowly up and down. He was re- 
screened at intervals and on the first symptoms of the 
attack a complete roentgenologic examination was 
done. If necessary, he was given a further swallow 
of barium. Immediately after the attack had passed 
off, more roentgenograms were taken following fur- 
ther barium swallows (if necessary). Two sets of 
controls were used. 

The preliminary examination in all 6 patients 
showed a normal outline of the gastric stump, 
stoma, and upper jejunum and the duodenum, with 
the usual rapid emptying and hyperperistalsis. 

The screening in the 4 patients with severe attacks 
of dumping showed complete stasis and dilatation, 
affecting the gastric remnant, duodenum and jeju- 
num. All forward movement ceased. The appear- 
ance and disappearance of these changes coincided 
with the start and finish of the dumping attack. The 
2 patients with less severe attacks showed similar 
changes but to a lesser degree. All roentgenograms 
taken immediately after the attack revealed com- 
plete return to the normal emptying and normal 
hyperperistalsis as demonstrated in the preliminary 
examination. 

The authors conclude that dumping attacks after 
subtotal gastrectomy may be brought on by eating 
specific foods—milk, milk puddings, eggs, fatty 
foods, chocolates, and pastries. A severe attack may 
incapacitate the patient. Walking, especially in a 
warm atmosphere, and taking foods that are hot 
increase the severity of the attack. 

Roentgenologic examination during attacks shows 
stasis, dilatation and no peristalsis in the gastric 
remnant, duodenum, and jejunum. The appearance 
and disappearance of these changes coincide with 
the start and finish of the attack. The worse the at- 
tack, the more striking are these changes.—C. Peter 
Truog, M.D. 


Stuart, Perforated peptic ulcer; 
radiological review of 50 consecutive cases. 
F. Coll. Radiol. Australia, June, 1960, 4, 
32-38. (From: The Fremantle Hospital, 
Western Australia.) 
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The author has reviewed the roentgenographic 
findings in 50 consecutive cases of this condition. 
He routinely takes four roentgenograms: chest pos- 
teroanterior erect, abdomen posteroanterior or an- 
teroposterior supine and erect and abdomen in lat- 
eral decubitus position. In his experience fewer than 
5 per cent of the cases are unable to stand for the 
erect roentgenographic study. The whole examina- 
tion takes less than fifteen minutes to perform. 

In this series there was an 88 per cent accuracy in 
the demonstration of free gas within the abdominal 
cavity. However, some leaks were small and difficult 
to detect. The amount of gas varied considerably 
and bore no direct relationship to the time interval 
between perforation and the time of roentgen study, 
or to the size of the perforation. The second impor- 
tant point in perforations is the presence of free fluid 
in the peritoneal cavity and evidence of this was 
seen in most of the author’s cases. 

The conclusion is reached that this type of exami- 
nation is of great value in the early diagnosis of per- 


forated peptic ulcer.—A. E. Childe, M.D. 


Srranpyorp, N. M., Mose ey, R. D., Jr., and 
ScHWEINEFUS, R. L. Gastric carcinoma: ac- 
curacy of radiologic diagnosis. Radiology, 
Mar., 1960, 74, 442-451. (Address: N. M. 
Strandjord, Department of Radiology, Uni- 
versity of Chicago, Chicago 37, III.) 


The authors have studied 283 cases of gastric 
cancer to determine the accuracy of the roentgeno- 
logic diagnosis. In all cases the roentgenograms, cyto- 
logic, gastroscopic, and operative reports, surgical 
pathologic data, and autopsy records were analyzed. 
The correct diagnosis was made roentgenologically 
in 219 cases (78 per cent). In 18 (6 per cent) differen- 
tiation was not possible. The failure rate was 16 per 
cent, but in only 14 of the 46 cases interpreted as 
failures was the roentgenologic interpretation 
“normal.” Thus, the roentgenologic detection of ab- 
normality was 9§ per cent. Cytology was performed 
in 157 of the 283 cases. Twenty-four (15.3 per cent) 
were incorrectly diagnosed as normal. Cytology ap- 
peared to have its highest accuracy in the same 
group of cases in which roentgen-ray diagnosis was 
definitive. Gastroscopy, performed in the 64 cases 
without a positive roentgen diagnosis, led to the 
positive diagnosis of malignancy in 38 per cent. 

By using all diagnostic techniques, a diagnosis 
can be made preoperatively in 94 per cent. Roentgen 
diagnosis holds now, and will continue to hold, a pre- 
eminent place in the diagnosis of gastric neoplasm. 
—Arno W. Sommer, M.D. 


MeELAMED, ABRAHAM, Havukout, Rosert S., 
and Catan, Roserr E. Pyloric antral mu- 
cosal diaphragm with transpyloric mucosal 
prolapse. Radiology, Mar., 1960, 74, 452-457. 
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(Address: A. Melamed, 620 N. 19th St., Mil- 
waukee, Wis.) 


The authors review the literature of the 5 previ- 
ously reported cases of pyloric antral mucosal dia- 
phragm and add a sixth case. This rare, apparently 
congenital, anomaly probably arises during the em- 
bryonic stage of development at a time when the 
esophagus and stomach are solid for a brief period; 
the membrane develops at a site where secretion 
vacuoles fail to develop and no lumen is produced. 
The submucosa then grows in from the sides to form 
a ring-like diaphragm. The ultimate anomaly, either 
atresia, stenosis, or diaphragm, depends on the size 
and position of the developmental failure. 

This diaphragm may cause symptoms immediately 
after birth or during adult life, apparently dependent 
on the size and location of the diaphragmatic open- 
ing. The roentgenographic examination reveals a 
smooth luminal narrowing with a diaphragm-like 
filling defect having a central or eccentric opening. 
The opening in the diaphragm should vary little, if 
at all, during roentgenography. Peristaltic waves 
proximal to the diaphragm produce effacement of 
the gastric rugae; caudad to the diaphragm, there is 
a tendency toward development of transpyloric mu- 
cosal prolapse. Cephalad movement of the distal 
mucosa during systole—Golden’s phenomenon—is 
prevented by the diaphragm. Should the symptoms 
warrant, surgery is the only successful form of ther- 


apy.— ohn S. Alexander, M.D. 


MicHeNnerR, WittiamM M., KEeNNEpy, RoGER 
L. J., and DuSuHane, James W. Duodenal 
ulcer in childhood; ninety-two cases with 
follow-up. 4m. F. Dis. Child., Dec., 1960, 
700, 814-817. (From: Mayo Clinic, Roches- 
ter, Minnesota.) 


This paper gives a follow-up report on 92 of 109 
infants and children with duodenal ulcer observed at 
the Mayo Clinic in a twenty-year period. The ages of 
the patients at the time of diagnosis ranged from 
fourteen days to fourteen years. 

The clinical features vary with age at the time of 
onset. In the newborn, duodenal ulcer is suspected 
because of hematemesis or passage of blood from the 
bowel or both, or because of signs of intestinal per- 
foration. In many of the patients under ten years 
of age, no signs or symptoms typical of ulcer were 
noted. Abdominal pain was the only common find- 
ing, and this seldom bore any relationship to meals. 
In 35 of the 92 children, the pain did awaken them 
at night. 

Of the 92 children diagnosed as having an ulcer, 
53 became asymptomatic within four weeks after be- 
ginning of treatment and did not have further diffi- 
culty. Thirty-nine had recurring symptoms attrib- 
uted to ulcer. These recurring symptoms presented 
within five years or less. In approximately 30 per 
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cent of the patients in whom the diagnosis was made 
at the ages of five to nine years, there were recurring 
symptoms, but in those between the ages of ten and 
fourteen years, there was approximately 50 per cent 
recurrence. Nine of the 39 cases of chronic or recur- 
ring symptoms had surgical treatment some time in 
the course of their illness. At the time of follow-up, 
44 of the 92 patients were fifteen years or older.— 
Fohn L. Gwinn, M.D. 


Buiutnu, Irwin. Gastrointestinal carcinoid tu- 
mors; roentgen features. Radiology, April, 
1960, 74, §73-580. (Address: Beth-El Hos- 
pital, Brooklyn 12, N. Y.) 


The subject of carcinoid tumors of the gastroin- 
testinal tract is reviewed and 4 cases are reported. 
The carcinoid tumor was located in the ileum in 2 of 
the author’s cases, in the ascending colon in 1 case 
and in the sigmoid colon in the fourth case. 

The typical carcinoid tumor may appear as a 
small submucosal nodule. Less often, it is a polypoid 
or an annular growth. The epithelium over the tu- 
mor is usually intact, although occasionally it may 
be ulcerated. Carcinoid tumors may occur in any 
portion of the gastrointestinal tract; but the most 
common site is the distal portion of the ileum. It is 
carcinoids in this location which most frequently 
metastasize and eventually lead to the carcinoid 
syndrome. The malignant carcinoid syndrome con- 
sists of chronic diarrhea, flushing and cyanosis, res- 
piratory distress, and right-sided cardiac disease. It 
has been described only in the presence of metastatic 
malignant carcinoids with large numbers of func- 
tioning cells, usually in the liver. 

It is suggested that all gastrointestinal carcinoids, 
except those of the appendix, be regarded as malig- 
nant.—Arno W. Sommer, M.D. 


Moraan, A., and Parks, Raymonp EF. 
A double-blind study of oral cholecysto- 
graphic media; orabilex and telepaque. Radi- 
ology, Mar., 1960, 74, 436-441. (Address: 
L. A. Morgan, 7 West Columbia St., Or- 
lando, Fla.) 


The authors report the results of a double-blind 
study of oral cholecystographic media using tele- 
paque (iopanoic acid) and orabilex (bunamiody)). 
The primary purpose of this study was to evaluate 
by a purely objective method (a) the side reactions 
and adverse effects of the two agents, (b) the degree 
of opacification of the gallbladder and bile ducts, and 
(c) the form and amount of residual material within 
the gastrointestinal tract. 

A total of 187 patients had complete roentgeno- 
graphic examinations, 92 with orabilex and 95 with 
telepaque. Comparable doses of the two media were 
given. Neither the patient nor the physician knew 
which medium had been ingested when the inter- 


views regarding reactions were held or when the 
roentgenograms were being interpreted. 

The results showed that there were approximately 
50 per cent fewer side reactions for orabilex than 
there were for telepaque. A total of 63 various com- 
plaints were elicited in the 92 orabilex cases as com- 
pared with 122 complaints in the 95 telepaque cases. 
The degree of density was essentially the same in 
both series with the number of poorly and nonvisual- 
ized gallbladders being the same for both contrast 
agents. Similarly, no marked difference was noted in 
evaluating the gallbladders of fair and good visuali- 
zation, although there was a slightly higher incidence 
of good opacification with orabilex. The degree of 
bile duct opacification, achieved only after the fat 
meal, and the number of patients in whom opacifica- 
tion occurred were statistically comparable. Eighty- 
nine of the patients who received orabilex, or 96 per 
cent, showed no residual opacities in the bowel, or 
only a trace or minimal amount, compared to 27 pa- 
tients, or 28 per cent, who received telepaque and 
who showed no opaque residue. 

It is the opinion of the authors that orabilex repre- 
sents the most significant refinement in oral cholecys- 
tographic media to date.—Donald N. Dysart, M.D. 


Cimino, Curistian V. Cholesterolosis. Radi- 
ology, Mar., 1960, 74, 432-435. (Address: 
Mary Washington Hospital, Fredericks- 
burg, Va.) 


The purpose of this paper is fourfold: to furnish 
some background material on cholesterolosis for the 
radiologist; to review briefly the roentgenologic diag- 
nosis of cholesterolosis; to offer evidence that the 
cholesterol polyp may be a temporary, “pre-stone”’ 
state; and to reaffirm the opinion that cholesterolosis, 
as suggested by the polyp, is an adequate indication 
for removal of the gallbladder. 

There are thought to be two factors in the produc- 
tion of cholesterolosis: (a) inflammation, usually of 
low intensity; and (b) elevated bile cholesterol. The 
reason for the deposition of cholesterol ester, either 
diffusely in the subepithelial tissues or in focal ac- 
cumulations within a fold, is not known, as, at times, 
multiple, small, pure cholesterol stones are found in 
gallbladders removed surgically with no evidence of 
any inflammation. 

These small focal accumulations in a fold quite 
often form a polypoid or papillomatous structure 
projecting into the gallbladder lumen. They may be 
single or multiple, and characteristically are fixed 
in position. They may not be evident on a subsequent 
examination due either to involution or to severance 
of the stalk, in which case they may be passed on 
through the biliary passages or remain and form a 
nidus_for stone formation. The concentration of the 
opaque medium in the gallbladder invariably is ex- 
cellent and a post-fat meal film is almost always 
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necessary for visualization of these small structures. 
In the series studied by the author the largest of the 
filling defects was 5 mm. in diameter. They were 
found in all thirds of the gallbladder but none were 
in the extreme fundus. At times, a marked indenta- 
tion or incisura in the contour of the opacified gall- 
bladder was present. The reason for this was not ap- 
parent. 

The author discusses 1 patient in whom a fixed 
filling defect in the opacified gallbladder was seen, 
but six months later this was gone and several small 
stones were apparent. Examination of the excised 
gallbladder confirmed the presence of stones and dif- 
fuse cholesterolosis but showed no excrescences of 
any kind. 

It is the opinion of the author that, when multiple 
fixed defects are seen, the diagnosis of cholesterolosis 
is reasonably certain; however, when a single fixed 
defect is present, the patient should have surgery as 
there is always the chance that a premalignant or 
frankly malignant lesion exists.—Donald N. Dysart, 
M.D. 


Kaye, J. Preparation of the colon for radio- 
logical investigation; using a new laxative. 
Med. Proc., Oct., 1959, 5, 458-463. (From: 


Radiological Department, Johannesburg 
General Hospital, Johannesburg, South 
Africa.) 


A new contact laxative has been developed in 
Europe during the past few years. It is available 
here under the trade name “‘dulcolax.” It is a pure, 
crystalline compound, tasteless, odorless, colorless, 
and insoluble in water and alkalis. It is a methane 
compound (4,4-diacetoxy-diphenyl-pyridyl-2) which 
is not absorbed into the blood stream and has no 
action via the systemic circulation. It is thought to 
act directly on the colon through a local reflex arc. 
It has little or no effect on the small bowel. 

Among other attributes it has been found not to 
irritate colon mucosa even after prolonged adminis- 
tration with large doses. Satisfactory evacuations in 
cases of megacolon have been reported. There are no 
apparent contraindications to its use other than the 
acute surgical abdomen. 

A series of 150 patients was evaluated after using 
dulcolax preparation of the bowel. The new laxative 
was found to be more effective in removal of gas and 
feces from the colon than the bowel washouts, 
enemas, and laxatives employed in controls. Patients 
rarely complained of cramps or excessive bowel 
action when taking the tablets or suppositories. 

The following dosage schedule is recommended: 
three tablets are taken the evening before the colon 
examination; a suppository is used one hour before 
the roentgen study. For patients who are very consti- 
pated, an additional two or three tablets may be 
given two days before the examination. Dosage is 
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reduced if diarrhea is present. Enemas are elimi- 


nated.—Arch H. Hall, M.D. 


KisseL, P., Cottesson, L., Dureux, J.-B., 
Ravuser, G., and Anruorine, D. (Nancy, 
France.) Le mégadolichocolon saturnin. 
(Saturnine megadolichocolon.) Presse méd., 
Oct., 1960, 68, 1739-1742. 

Lead poisoning can cause megacolon, either seg- 
mental or complete, and the distention can persist 
for months after treatment and the disappearance 
of symptoms. The authors contribute 2 cases similar 
to the longer series reported by Levrat and others. 
This saturnine (lead) megacolon can give the ap- 
pearance of an idiopathic type; properly, however, 
it should be classified with the functional megacolons 
of toxic origin, of which morphinism provides an- 
other example.—Frank A. Riebel, M.D. 


Trenta, A., Coucourpe, F., Brrare B., 
and Scuirino, A. Considerazioni clinico- 
radiologiche sulla rigenerazione della colec- 
isti. (Clinical and radiological considerations 
on regeneration of the gallbladder.) Ann. 
radiol. diag., 1960, 3}, 233-243. (From: Isti- 
tuto di Radiologia dell "Universita di Pavia, 
Pavia, Italy.) 

The authors based their studies on 160 patients 
who had had cholecystectomy. Intravenous injection 
of an opaque medium was given to visualize the 
biliary tract and films were exposed at 20, 40, 120 
and 180 minute intervals. 

From these studies the authors concluded that the 
remnant of the cystic duct becomes enlarged in any 
condition which dilates the entire biliary tract, such 
as in cases of an impacted stone in the common 
duct or spasm or scar tissue contraction at the 
sphincter of Oddi. This may also occur when there 
has been incomplete removal of the neck of the 
gallbladder. 

Reflux of contrast medium into the duodenal cap 
may be misinterpreted as being within the biliary 
tract. 

The authors feel that the terms “regeneration” 
and “‘pseudoregeneration” of the gallbladder should 
be eliminated, since proof is lacking that these proc- 
esses occur.— Peter E. Russo, M.D. 


GYNECOLOGY AND OBSTETRICS 
Gros, C. M., WEILL, F., and Renaup, R. L’ex- 


ploration radiologique sans préparation du 
placenta praevia. (Radiologic examination 
of placenta previa without preparation.) 7. 
de radiol., a’ électrol. et de méd. nucléaire, Oct., 
1960, 47, 556-562. (Krom: Service central 
de Radiologie, Hdpital civil de Strasbourg, 
Krance.) 
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In the examination of placenta previa, the usual 
techniques applied to soft tissue studies are not ap- 
plicable. The considerable thickness of the abdomen 
in pregnancy would necessitate too long an exposure 
if, for example the factors used in mammography 
were utilized. In consequence, a kinetic blur would be 
inevitable, the roentgen-ray tube would be greatly 
overloaded, and the patient would receive a danger- 
ous dose. 

If more penetrating roentgen rays are used with an 
appropriate exposure time, the anteroposterior roent- 
genogram is satisfactory, but the lateral roentgeno- 
gram taken with the patient in an erect position is 
unsatisfactory because the absorption gradient be- 
tween the soft abdominal parts and the pelvic struc- 
tures is too great. To obviate this discrepancy, two 
different exposures may be used but, in obstetric 
radiology, the number of roentgen studies should be 
reduced to a minimum. 

There are two ways of resolving these problems: 
the use of a differential filter, or logEtronic reproduc- 
tion. The authors have combined the two with suc- 
cessful results. They have devised a triangular filter, 
fitted to the roentgen-ray tube when the lateral 
roentgenogram is taken; the thickest portion of the 
filter covers the superficial soft parts of the abdomen, 
which are very radiolucent, while the thinner portion 
of the filter faces the prevertebral region, which is of 
greater density. The posterior lumbopelvic area, 
which is very opaque, is not covered by the triangular 
filter. 

This filter is placed at the level of the tube-dia- 
phragm, which is 15 cm. from the focus. Film-focus 
distance is 100 cm. and, at 100 kv., the maximum 
filtration of the triangular filter is 30 mm. Al. The 
thickness of the mesial part of the filter is 14 mm. In 
its thickest part the filter absorbs 93 per cent of the 
rays, and in its thinnest part, 75 per cent. With 100 
kv., an exposure at 175 mas. is usually necessary for 
the lateral roentgenogram. 

The authors first take a roentgenogram with the 
patient in a standing lateral position, and, if a nor- 
mally located placenta is seen, the examination is 
terminated. If not, an anteroposterior roentgeno- 
gram is also taken. Sometimes, a study using a local- 
izing cone will complete the examination. The films 
are then reproduced logEtronically. 

Using a high kilovoltage, the dose to the fetus is 
greatly reduced. The authors’ measurements show 
a skin dose of 2.5 r in the center of the field for the 
anteroposterior projection and o.3 r in the lateral 
projection with the triangular filter interposed. 

Normally, the placenta appears on the lateral 
roentgenogram in the mid-upper pole of the uterus, 
but rarely posteriorly or anteriorly. The placenta 
shadow varies in thickness from 2 to § cm. according 
to its position in the upper pole or slightly lateral to 
it. This shadow is composed of the placenta and of 
the uterine wall, which is about 1 cm. thick. When 


the placenta is Jaterally inserted, its aspect is similar 
and is seen only on the anteroposterior roentgeno- 
gram. 

The diagnosis of placenta previa is based on direct 
and indirect signs: (1) absence of a normal placenta 
shadow in both anteroposterior and lateral projec- 
tions; (2) displacement of the presentation, which 
on the lateral roentgenogram should not be more 
than 3cm. from the pubis and not more than 1.5 cm. 
from the promontory; on the anteroposterior roent- 
genogram, the presentation is usually central in loca- 
tion; the signs of displacement of the presentation 
must be carefully evaluated, especially when the 
gestation is far from term; and (3) direct visualiza- 
tion of placenta previa, which is greatly enhanced by 
use of the logEtron. Placenta previa centralis pro- 
duces a definite displacement on the anteroposterior 
roentgenogram. If located on the anterior margin, 
the placenta is easily seen on the lateral roentgeno- 
gram extending beyond the pubic bone; if located 
laterally, placenta previa must be searched for by 
other means than anteroposterior roentgenograms, 
on which the pelvic bone makes its presence hard to 
recognize. The posterior marginal location of the 
placenta is the most difficult to diagnose and its dif- 
ferentiation from the surrounding structures is 
greatly improved with the logEtron. 

In most cases, the study of direct and indi- 
rect signs will lead to a correct diagnosis.—H. P. 
Lévesque, M.D. 


Rossi, Piinio, Rizzi, JouN, and pe Santis, 
Victor. Simultaneous lateral placentogra- 
phy. Radiology, Feb., 1960, 74, 298-299. 
(Address: P. Rossi, Queens General Hospi- 
tal, Jamaica 32, N. Y.) 


Roentgenographic localization of the placenta in 
the third trimester is described by the authors. This 
procedure is accomplished by using a routine 14X17 
inch cassette loaded with three unexposed films. The 
cassette is placed so that a lateral view of the patient 
includes the entire uterus, sacral promontory, and 
the symphysis pubis. The tube, at a 40 inch distance, 
with a 4 mm. Al filter and 0.5 mm. oil, is centered 5 
cm. dorsally and caudally from the geometric center 
of the cassette. The exposure factors are 150 mas. 
and from 100 to 110 kv. peak. The three exposed 
films receive standard processing. In developing the 
middle film, which has been shielded from the full 
effect of the intensifying screens by the films on 
either side, it is sufficiently underexposed to demon- 
strate clearly the anterior uterine wall. The other 
films are sufficiently exposed to show the spine, the 
posterior uterine wall, and the pelvic bony struc- 
tures. 

This method was used successfully in 25 cases. In 
no case where the placenta was in the anterior or pos- 
terior wall or upper uterine segment was there failure 
to localize it correctly —_W. M. McBride, M.D. 
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GENITOURINARY SYSTEM 


Darscuner, C. W., Sincieton, EF. B., and 
Curtis, J. C. Urinary tract calculi and 
nephrocalcinosis in infants and children. 7. 
Pediat., Nov., 1960, 57, 721-732. (Address: 
Department of Pediatrics, University of 
Texas School of Medicine, Galveston, Texas.) 


The authors summarize the roentgenographic and 
clinical findings in 24 infants and children with cal- 
culous deposits in the kidney and urinary tract. The 
presence of calculus was suspected in 6 patients on 
the basis of hematuria, pain, fever and generalized 
abdominal pain. In g patients, calculous disease was 
not clearly indicated by the symptomatology. The 
presence of calculus formation was established by ab- 
dominal roentgenographic examination in all of these 
15 patients. It was unilateral in 12 patients and bi- 
lateral in 3. Complicating conditions, which were as- 
sociated with nephrolithiasis, include chronic or re- 
current pyelonephritis, stenosis at the ureteropelvic 
junction with hydronephrosis, stasis from muscular 
paralysis and immobilization, hyperparathyroidism, 
and bladder neck obstruction. 

Vesical calculi were identified in 7 patients. The 
stones appeared to be primarily in the lower urinary 
tract in 6 instances. The calculus was asymptomatic 
in 4 instances and was identified by a roentgeno- 
graphic survey of the abdomen. Gross hematuria, 
marked pain associated with micturition, and acute 
urinary retention were present in 3 patients. 

Diffuse calcification of the renal parenchyma oc- 
curred in 3 patients. Renal tubular acidosis, exces- 
sive vitamin D intake and idiopathic infantile hyper- 
calcemia were listed as possible etiologic factors. 

Chemical analysis of the calculus was made and 
recorded in 14 of the cases. In all but 1 case, the 
analysis revealed a mixture of many calcium com- 
pounds—usually calcium oxalate, calcium phos- 
phate and calcium carbonate. There were no ex- 
amples of uric acid stones or urates. The stones in 
most of the 24 infants and children were associated 
with the combination of infection and congenital ob- 
struction.—fames F. Martin, M.D. 


Ro.tieston, G. L. Lower urinary tract dis- 
orders in children. ¥. Co//. Radiol. Australia, 
June, 1960, 4, 15-20. (From: Department of 
Radiology, Christchurch Hospital, New Zea- 
land.) 


At the outset the author admits there is no one 
subject in urology which is so poorly understood, 
and concerning which there is such a variation of 
opinion, as disorders of the lower urinary tract in 
children. He feels that they are due to either a func- 
tional or to an obstructive abnormality. In order to 
differentiate between these groups by micturition 
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cystography, it is necessary to obtain information 
regarding the capacity and tone of the bladder, the 
presence or absence of vesico-ureteric reflux, the 
functional anatomy of the bladder neck and urethra 
during micturition and the ability of the bladder to 
empty with and without the stretch reflex. 

The technique of micturition cystography is de- 
scribed, stressing the fact that the success depends 
entirely on the cooperation of the child. Most chil- 
dren over the age of four years will cooperate, but in 
infancy it is necessary to use general anesthesia and 
obtain the micturition cystogram by manual expres- 
sion. 

When obstruction is present, residual urine is due 
to failure of bladder contraction. In functional dis- 
orders there is a false residuum due to a ureteral 
residue. The bladder capacity is often smaller than 
normal when there is obstruction, although it will 
show a considerable increase when the bladder mus- 
culature dilates. The capacity of the bladder is 
usually greater than normal in functional disorders. 
Trabeculation of the bladder is characteristic of ob- 
struction. Ureteral reflux occurs only in the presence 
of bladder dilatation when obstruction is present; 
yet, it is frequently observed in functional disease 
particularly during micturition. Contractions of the 
ureters tend to be sluggish in obstruction but in 
functional megaureter they are vigorous and pur- 
poseless. In functional disorders the diameter of the 
bladder neck or urethra is normal; when obstruction 
exists the diameter is decreased.—A. E. Childe, M.D. 


Concer, Kyrit B., and Tous, Louts. Obstruc- 
tion of bladder neck in male infant and child; 
present concepts of diagnostic methods and 
management, and report of 14 cases. ¥. 
Pediat., Dec., 1960, 57, 855-875. (From: De- 
partment of Urology, Temple University 
School of Medicine and from St. Christo- 
pher’s Hospital for Children, Philadelphia, 
Pennsylvania.) 

Obstruction of the bladder neck is a common cause 
of kidney destruction in male infants and children. 
The disease becomes irreversible unless arrested by 
relief of the obstruction. Conservative treatment is 
as harmful as it would be in cases of Wilms’ tumor. 

Renal secretion begins in the fetal period and ob- 
struction of the bladder neck can produce hydro- 
nephrosis incompatible with extrauterine life. There 
are two extremes: the nonviable newborn infant with 
completely desroyed kidneys and a young adult with 
borderline vesical neck contracture and equivocal 
symptoms. The majority of patients lie between 
these two extremes, comprising young children with 
kidney function good enough to sustain life, but ob- 
struction severe enough to cause rapidly progressive 
renal destruction and failure. 

The obstruction can be due to congenital valves 
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of the prostatic urethra, hypertrophy of the veru- 
montanum, contracture of the vesical outlet or hy- 
perplasia of the prostate. 

The signs and symptoms vary and may consist 
only of a slight diminution of the force and size of 
the stream devoid of proper projectile force, with the 
infant lying on his back. The severe cases show 
dribbling, residual urine, a mass in the suprapubic 
area due to a full bladder, and later fullness in the 
flank. An infant with a constantly wet diaper or one 
who gets purple and cries when voiding should be 
thoroughly investigated. 

Relief of obstruction can be obtained by indwelling 
catheter, suprapubic drainage and later surgery to 
remove the cause of obstruction. All of these pro- 
cedures are described in detail. 

Cystograms and excretory urograms must be ob- 
tained. Demonstration of reflux flow into the ureters 
on the cystogram indicates obstruction; so does resid- 
ual urine. The upper urinary tract must also be 
studied to determine the amount of hydronephrosis. 

This article is very enlightening since one tends to 
forget about vesical neck obstruction in the male in- 
fant. Many good roentgenograms are reproduced, 
and several drawings are included with 14 case re- 
ports. Many children with loss of weight, gastro- 
intestinal upsets, acidosis, convulsions or even coma 
can fit into this group with bladder neck obstruc- 
tion. To avoid missing the obvious diagnosis, the 
authors suggest that no male infant be discharged 
from the nursery until a competent person observes 
that he voids a good stream and that the mother be 
instructed to watch for signs of vesical obstruction 
during his growth period.—E. S. Carey, M.D. 


Suick, Joun E., and SHea, James J. Pyelo- 
ureteritis cystica; report of a case with spon- 
taneous rupture of the ureter. Radiology, 
Mar., 1960, 74, 468-470. (Address: J. E. 
Shick, Henry Ford Hospital, Detroit 2, 
Mich.) 


Pyeloureteritis cystica is the development of mul- 
tiple, small, submucosal cysts along the upper ureter 
and pelvis of the kidney. These present roentgeno- 
graphically as small radiolucent filling defects in this 
area. The condition is usually associated with a uri- 
nary tract infection. As a result of inflammatory 
changes, there is downward proliferation of the sur- 
face epithelium with the formation of epithelial nests 
beneath the mucous membrane. The central cells of 
the nests degenerate and small cysts are formed. 
The diagnosis is usually not difficult and can be 
made from the intravenous pyelogram but retrograde 
pyelograms show the cysts to better advantage. Dif- 
ferentiation from nonopaque stones, air bubbles, and 
blood clots is seldom a problem, while multiple papil- 
lomas tend to occur in the lower ureter. However, 
small pedunculated tumors in the pelvis and tubercu- 
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lous granulations may be difficult, if not impossible, 
to distinguish roentgenologically. 

The authors report an unusual and interesting 
case of pyeloureteritis cystica which developed spon- 
taneous rupture of the ureter with extravasation. 
The patient, a forty-five year old man, was hospital- 
ized with a severe attack of left ureteral colic. A 
plain roengenogram of the abdomen showed a calcu- 
lus overlying the left sacroiliac joint and a retrograde 
pyelogram the following day revealed the calculus 
unchanged in position. There were typical, beaded 
radiolucent defects in the upper ureter and pelvis of 
the kidney. Intravenous pyelography two days later 
showed the stone 1 cm. lower and, in addition, there 
was extravasation of the contrast material along the 
upper ureter due to spontaneous rupture. At uretero- 
lithotomy the retroperitoneal tissue was found to be 
edematous but no ureteral perforation was found. 
After removal of the stone the patient made an un- 
eventful recovery. 

In the case presented, it is presumed that extra- 
vasation was caused by extension of the cysts 
through the muscular coat and adventitia of the ure- 
ter. An intravenous pyelogram two weeks after the 
above episode showed patency and continuity of the 
ureter, although there was some irregularity of the 
upper ureter probably due to residual cysts.— 
Edward B. Best, M.D. 


Fister, Georce M., Russe L., 
ZaBRISKIE, C. V., and Srucki, Joun F. 
Dynamic urethrography: cineradiographic 
method. 7. Uro/., Dec., 1960, 84, 733-737. 
(Address: 704 Eccles Building, Ogden, Utah.) 


This is a somewhat different approach to the study 
of lower urinary tract disease and dynamics than has 
usually been reported. The authors have studied, by 
cineroentgenography and spot roentgenograms, the 
mechanics of voiding and ureteral reflux, and the 
physiologic anatomy of the bladder base and urethra. 
They use a combination of opaque contrast medium 
and carbon dioxide with a simple apparatus which 
allows them to alternate the media and to inject 
them under controlled pressure. Contraindications 
to their procedure consist of urinary tract infection 
and recent surgical operations on the lower urinary 
tract. 

Premedication in the form of demerol is given 
shortly before the examination. A 16 to 20F Foley 
catheter is placed in the anterior urethra and the bag 
is inflated with 1 or 2 cc. of water. The opaque ma- 
terial and carbon dioxide are connected to a 1 |. 
aspirator bottle. This bottle is placed at an angle of 
26° to the horizontal. The opaque material is allowed 
to run into the urethra at a pressure of 60 to 100 mm. 
of mercury, and exposures are made with the cine 
camera at a rate of 7.5 to 15 frames per second dur- 
ing the injection. Carbon dioxide gas is then allowed 
to enter the bladder until the patient feels a desire 
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to void. The catheter is removed, the table is put in 
the erect position, and the act of voiding is studied 
cineroentgenographically, using 15 to 30 frames per 
second. 

In 2 patients pantopaque marks were placed at the 
side of each ureteral orifice and at the apex of the 
trigone. In these 2 patients the act of voiding was 
recorded with only a small amount of gas in the 
bladder and with no opaque material used. It was 
noted that the ureteral orifice moves downward and 
slightly medially along with the downward move- 
ment of the external sphincter during the initial 
phase of urination. This motion would elongate the 
intramural portion of the terminal ureter and thus 
give further mechanical insurance against ureteral 
reflux. 

These studies show that the internal sphincter 
opens a fraction of an instant before the external 
sphincter but that the two sphincters act almost in 
unison at the beginning of voiding. The entire floor 
of the bladder, the prostatic urethra, and the external 
sphincter descend approximately 1.5 cm. during the 
initiation of urination. On voluntary interruption of 
the urinary stream, the external sphincter closes 
first. This is followed immediately by contraction of 
the prostatic portion of the urethra. 

Pathologic studies were made on patients with 
prostatic hyperplasia, urethral strictures, and di- 
verticula. Seven composite illustrations show the 
equipment and illustrate the various appearances of 
the lower urinary tract during voiding.—George W. 
Chamberlin, M.D. 


Doy.e, Owen W. Use of chlor-trimeton to pre- 
vent reactions to hypaque in intravenous 
urography. ¥. Urol., Dec., 1960, 84, 776- 
778. (Address: 1013 Professional Village, 
Greensboro, N. C.) 


The author reports the use of 1 cc. of chlor-trime- 
ton, in addition to the usual dose of 30 cc. of hy- 
paque, for intravenous injection in 600 patients and 
he compares the reactions to a series of hypaque in- 
jections without chlor-trimeton in 200 patients. He 
found that in the unprotected group 17 per cent had 
some type of reaction, but in the antihistamine 
treated patients only 8.3 per cent had an unfavorable 
reaction. The incidence of typically allergic reactions 
was reduced 50 per cent by the addition of chlor- 
trimeton. Vasomotor reactions and pain in the in- 
jected arm are nonallergic phenomena and did not 
differ between the control and experimental groups. 
Nausea and vomiting were reduced from 50 to 75 
per cent and presumably these reactions also occur 
because of an allergic response.—George W. Cham- 
berlin, M.D. 


Watsu, Anruony. Hazards of bladder surgery 
following irradiation. ¥. Uro/., Nov., 1960, 
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S84, 627-629. (Address: 9 Upper Fitzwilliam 
St., Dublin, Ireland.) 


The author reports 1 patient with papillary transi- 
tional cell tumors of the bladder. He was treated by 
transurethral excision and coagulation of multiple 
bladder areas, following which he was given 4,200 r 
maximum tumor dose to the bladder. In spite of this 
therapy, he continued to develop recurrences within 
the bladder and an attempt was made to do a total 
cystectomy with an ileal loop transplant connecting 
the ureters and the prostatic urethra. Subsequently, 
the patient died and the autopsy findings indicated 
a definite lack of closure at the sites of anastomosis 
of the small intestine, of the ureters to the isolated 
loop, and of the isolated loop to the prostatic urethra. 

The author recommends that, when cystectomy 
has to be performed following radiation therapy, one 
should abandon any idea of fashioning an artificial 
bladder attached to the urethra. Furthermore, in 
such instances, the ureters should be implanted into 
the isolated loop above the level of the pelvic brim 
so as to avoid the more heavily irradiated segments 
of the bowel and urinary tract.—George W. Cham- 
berlin, M.D. 


SKELETAL SYSTEM 


Jeanmart-Micuez, Louts. Les localisations os- 
seuses du granulome eosinophile. (Osseous 
localizations of eosinophilic granuloma.) F. 
belge de radiol., 1960, 4}, 135-176. (From: 
Service de Radiodiagnostic de lHédpital 
Saint-Pierre, Université Libre de Bruxelles, 
Brussels, Belgium.) 


our cases of eosinophilic granuloma and 2 cases 
of Letterer-Siwe disease are presented in detail with 
good roentgenographic reproductions. 

The majority of authors believe that eosinophilic 
granuloma, Hand-Schiiller-Christian disease and 
Letterer-Siwe disease are different stages of the same 
entity. A recent compilation by Blankoff shows 300 
cases of eosinophilic granuloma, 450 cases of Hand- 
Schiller-Christian disease, 1,150 cases of various 
kinds of xanthomatosis and about 100 cases of Let- 
terer-Siwe disease. 

As to pathogenesis, no definite etiologic factor can 
be conclusively cited, even though trauma, viral in- 
fection, hyperergic allergic reaction, abnormal lipid 
metabolism, and familial eosinophilic diathesis have 
all been implicated. Fifty per cent of the cases are 
noted before the age of twenty. 

Osseous lesions are mostly solitary and no particu- 
lar bone is spared. Loehr in 1947 described phalan- 
geal and metacarpal lesions. Usually, lesions are dis- 
covered accidentally, except for temporal or orbital 
lesions. Transient eosinophilia and, in one-third of 
the cases, a moderate increase in blood cholesterol 
can be noted. Histopathologic findings are conclu- 
sive as to the diagnosis of eosinophilic granuloma. 


Abstracts of Radiological Literature 


787 


The essential roentgen characteristic is total os- 
teolysis of a segment of bone, the lesion being of 
varying size and shape with clear borders and, sub- 
sequently, a peripheral reactive zone of condensa- 
tion. Lesions in a vertebral body appear at first as 
osteolytic foci, followed by flattening. 

Solitary cysts, all benign and malignant tumors of 
bones, multiple myeloma, and even inflammatory 
osteitis, specific or nonspecific, should be ruled out in 
the differential diagnosis. Cranial lesions and, in par- 
ticular, metastatic foci present roentgen images very 
similar to those of eosinophilic granuloma. How- 
ever, the presence or absence of reactive zones of 
condensation and the age of the patients help in the 
differential diagnosis. Differentiation from congeni- 
tal syphilis is often difficult.—irair N. Sarian, M.D. 


Fisetre, J. Lacune corticale fibreuse méta- 
physaire et fibrome non ossifiant. (Cortical 
metaphyseal fibrous defect and nonossifying 
fibroma.) F. de/ge de radiol., Apr., 1960, 43, 
317-338. (From: Service de Radiodiagnostic, 
Université de Liége, Belgium.) 


The author reports 8 cases of typical nonossifying 
fibroma of the long bones. He attempts to differenti- 
ate two entities, the cortical metaphyseal fibrous de- 
fect (Caffey) and the nonossifying fibroma (Jafté 
and Lichtenstein), using the size as a differential 
sign. The former would be small (2 mm. to § cm.) 
and normally would regress, but, if it should get big- 
ger (4 to 7 cm. in its longest diameter), it would be 
considered a nonossifying fibroma. The same histol- 
ogy is recognized by the author for both lesions. The 
color varies from brown in early lesions to yellow in 
older ones and is produced by engorgement with 
fatty macrophages. He rejects the terms “fibroxan- 
thoma” and “xanthogranuloma” because they lead 
to confusion. 

This distinction between the so-called cortical de- 
fect, variously named by Sontag and Pyle (1941), 
Hatcher (1945), Caffey (1955), and Lefebvre (1956), 
and the nonosteogenic fibroma of Jaffé and Lichten- 
stein appears to this reader to be artificial. As a mat- 
ter of fact, both lesions are the same entity roent- 
genologically and microscopically. The differentia- 
tion offered by the author is redundant and serves 
no purpose. The term “‘nonossifying” or “‘nonosteo- 
genic fibroma” should be retained and its synonym, 
fibroxanthoma, far from confusing, very aptly labels 
the lesion as being a tumor composed of fibrous tis- 
sue and xanthomatous cells. 

The author mentions that in the early phase of the 
ossifying fibroma, which he calls the cortical meta- 
physeal fibrous defect, the aspect of the lesion is 
reminiscent of a periosteal desmoid tumor (Kimmel- 
stiel and Rapp). This is a most important point, 
which should have been emphasized by the author, 
because roentgenologically a small fibroxanthoma or 
nonossifying fibroma may resemble a cortical des- 
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moid tumor, or conversely. Although they might 
present a similar aspect on the roentgenogram, clin- 
ically the latter usually is painful and most often is 
located in the distal femoral metaphysis along the 
linea aspera. Histologically, the periosteal desmoid 
tumor is composed of a nodule of dense fibrous tis- 
sue, arranged in broad whorled fibers, which forms 
a nidus in the external part of the cortex. Fibroxan- 
thoma is usually not painful and is located within 
the cortex. Both lesions regress following puberty; 
but occasionally hyperostosis will develop in a fibro- 
xanthoma. 

In the differential diagnosis, the author mentions 
many entities, such as periosteal desmoid tumor, 
chronic cortical abcess, eosinophilic granuloma, soli- 
tary cyst of bone, mono-osseous fibrous dysplasia, 
cortical osteoid osteoma, giant cell tumors, periosteal 
chondroma and, finally, chondromixoid fibroma. 

Among the 8 cases which are presented with ex- 
cellent roentgenographic and microscopic reproduc- 
tions, 2 cases had been operated on mistakenly, 1 for 
a painful paresthesia with atrophy of the quadriceps 
and the other for a tiny effraction at the periphery 
of a fibroxanthoma considered to be an osteoclas- 
toma. 

Although visualization of these lesions is improved 
by using the tangential projection, all the author’s 
reproductions are in true anteroposterior and lateral 
views. 

This reader considers nonossifying fibroma and so- 
called cortical defects as different stages of the same 
process. Usually they regress completely, although 
sometimes they are followed by osteosclerosis or 
cortical hyperostosis.—H. P. Lévesque, M.D. 


Daescuner, C. W., Sincieton, E. B., Hit, 
L. L., and Dopce, W. F. Metaphyseal dysos- 
tosis. 7. Pediat., Dec., 1960, 57, 844-854. 
(From: Department of Pediatrics, Univer- 
sity of Texas College of Medicine, Galves- 
ton, Texas.) 


Abnormalities in conversion of cartilage matrix 
into bone occur in the primary dysplasia such as 
chondrodystrophy, or in diseases involving cartilage 
growth such as hypothyroidism, or in conditions in- 
volving deposition of calcium and phosphorus in 
bone matrix such as rickets or osteomalacia. 

In general, certain roentgenographic and clinical 
features distinguish the chondrodystrophies and cer- 
tain biochemical as well as roentgenographic changes 
characterize the osteomalacias. 

In this paper 3 cases are presented which roent- 
genographically exhibited changes in metaphysis 
without the biochemical changes usually seen, the 
characteristic alteration being widening of cartilagi- 
nous plate with irregularity of metaphysis. The epiph- 
yses were well formed and normal. The provisional 
zones of calcification were irregular but dense. These 
changes were more pronounced at the proximal and 
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distal femoral metaphyses but also present in the 
proximal and distal tibiae, and proximal humeri and 
distal radii and ulnae. There was some flaring also of 
the distal ends of the ribs. 

Clinically, there was no abnormality other than 
short bowed legs and increased lumbar lordosis. 

Similar cases have been described by Jansen in 
1934 and Evans and Caffey in 1958. Fairbanks 
studying Jansen’s case commented that there was 
no columnar arrangement of the cartilaginous me- 
taphyses as in dyschondroplasia. Evans and Caftey 
made a similar observation describing their biopsy 
specimen. 

The importance of accurate diagnosis in these 
cases is stressed since so often they are diagnosed as 
vitamin D resistant rickets or renal tubular acido- 
sis. If it is realized that “metaphyseal dysostosis”’ is 
a new entity, the danger of avoiding the hazards of 
vitamin D intoxication will be lessened. 

In the 3 cases presented the patients had bone le- 
sions suggestive of rickets, without abnormality of 
the calcium and phosphorus metabolism. This ap- 
pears to be a form of dyschondroplasia primarily in- 
volving metaphyseal bone and producing roentgeno- 
graphic changes in the metaphysis resembling osteo- 
malacia. 

This is a very interesting article in view of the 
many new changes in epiphyses and metaphyses be- 
ing described in recent literature. There are photo- 
graphs of patients plus the pertinent roentgeno- 
graphic reproductions.—E. S. Carey, M.D. 


Doy te, James R. Narrowing of intervertebral- 
disc space in children; presumably infectious 
lesion of disc. ¥. Bone & Foint Surg., Oct., 
1960, 424, 1191-1200. (From: Children’s 
Hospital of East Bay, Oakland, Calif.) 


The symptomatology, physical findings, as well as 
laboratory and roentgenographic findings in 16 chil- 
dren with narrowing of an intervertebral space are 
presented. A brief review of the literature is also 
given. 

The typical clinical picture in this group is a 
child between two and four years of age who, for 
seven or ten days before admission, had symptoms of 
fever, stiffness of the back, back or hip pain, limp, 
refusal to sit or stand and night crying. Trauma to 
the back is frequently noted as is the association of 
an infection of the respiratory tract or of diarrhea. 
The child is very irritable and does not like to stand. 
On examination, severe spasm of the muscles of the 
lower back is found. A slightly elevated leukocyte 
count and an increase in the polymorphonuclear 
cells are present. The sedimentation rate is moder- 
ately elevated, but the remaining laboratory find- 
ings are usually not informative. 

Roentgenograms of the spine at the onset of the 
symptoms may be negative, but after a period of one 
or two weeks, the narrowing of the lumbar interver- 
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tebral space may be observed. Asa rule, there is very 
little involvement of the adjacent vertebral bodies. 
In very young children, there is gradual widening of 
the intervertebral space over a period of two to eight 
months until the involved interspace may be re- 
stored virtually to normal. In older children, the 
intervertebral space does not usually return to its 
normal height. 

This entity is felt to represent an infectious type 
disorder of the disk. However, in 3 of these patients, 
either needle aspiration or surgical biopsy was done 
without any conclusive evidence as to infectious ma- 
terial. With the good blood supply of the interverte- 
bral-disk spaces in children, it does seem reasonable 
to postulate that trauma to the back in the presence 
of a transient bacteremia from other causes could 
localize in the intervertebral disk. 

All the patients in this series were treated with 
bed est during the acute phase of their illness and the 
average duration of the bedrest was one month. After 
the acute symptoms subsided, most of the patients 
were fitted with some form of back support. However, 
no striking differences are reported in the results in 
the patients treated with back supports and those 
treated without back supports. Antibiotics were 
given to most patients without any conclusive re- 
sults. 

There are 15 roentgenographic reproductions dem- 
onstrating the narrowing of the disk spaces and the 
improvement with time. There is also one table sum- 
marizing the findings in the 16 patients.—Yohn L. 
Gwinn, M. D. 


Mepuin, Vernon L. Hypertrophic osteoar- 
thropathy in children. Radiology, Mar., 
1960, 74, 414-419. (Address: University of 
Mississippi Medical Center, Jackson, Miss.) 


Hypertrophic osteoarthropathy is a disease char- 
acterized by clubbing of the digits and ossifying 
periostitis, primarily of the long tubular bones. It 
occurs as the sequel of a major visceral disorder, 
usually intrathoracic in location. It is not infre- 
quently seen in adults, but only 8 cases in children 
under the age of twelve have been reported to date, 
and the author adds 2 cases to these. 

The roentgenographic findings are primarily 
limited to the long tubular bones. The distal thirds 
of the tibia and fibula, and the radius and ulna are 
usually first involved, with the femur and humerus 
next in frequency. The metacarpals and metatarsals 
occasionally are affected. The appearance of the 
periosteal new bone can vary from a thin line to a 
marked thickening, and osteoporosis is usually seen 
when thickening of the new bone is pronounced. The 
new bone may be 6 to 8 mm. thick and may show 
layering which possibly represents remissions and 
exacerbations of the primary condition. The bony 
changes may disappear with cure of the primary dis- 
ease. 
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Differential diagnosis includes specific periostitis 
as seen with osteomyelitis and avitaminosis, syphilis, 
and sickle cell disease. Nonspecific periostitis pre- 
sents the most difficult differential problem, and 
other aspects of the illness must be considered to 
make the diagnosis. 

The clubbing represents an early stage of the dis- 
ease and the periosteal changes are an extension of 
the same process. Pathologic changes consist initially 
of thickening of the periosteum with infiltration by 
lymphocytes, plasma cells, and a few polymorpho- 
nuclear leukocytes. Then osteoid is laid down, be- 
coming calcified as the inflammatory stage subsides, 
with the original cortex becoming osteoporotic. All 
of these changes may be seen in different areas of the 
same bone at the same time. 

Numerous theories of etiology and pathogenesis 
have been advanced and the disease has been pro- 
duced experimentally in dogs by anastomosis of the 
left auricle and pulmonary artery. The most recent 
theory is that the manifestations of hypertrophic 
osteoarthropathy are caused by a pulmonary neural 
reflex mediated by the vagus nerve.— ¥. C. Moore, 
M.D. 


Granp, Mitton J. H., ErcHenretp, Sruart, 
and Jacosson, Harotp G. Sacral aplasia 
(agenesis). Radiology, Apr., 1960, 74, 611-618. 
(Address: M. J. H. Grand, Montefiore Hospi- 
tal, New York 67, N. Y.) 


Sacral aplasia is of infrequent occurrence and of 
unknown etiology. The authors present 3 new cases 
of which 2 were complete and 1 partial. Conceivably, 
illness, pyrexia, “‘toxic substances,” or heredity may 
be the causes. 

These children have a cone shape to the lower 
limbs due to neurogenic defects (L-5 to S-5) and 
atrophic muscles supplied by these nerves. Sensory 
changes are less common. Orthopedic deformities, 
usually of the paralytic type, are common. Clubfoot 
is present in over one-half of the cases, and disloca- 
tion of the hips is not uncommon. Clinically, the loss 
of gluteal masses and gluteal folds is noted; a fat 
pad is found over the sacral area. Urinary and fecal 
incontinence is usually present, and in 1 of the re- 
ported cases there was a suggestion of a neurogenic 
colon.—¥. C. Moore, M.D. 


ScatitzeR, M. Zur R6ntgendiagnostik der 
destruktiven Wirbelsyphilis. (The roentgen 
diagnosis of destructive vertebral syphilis.) 
Wien. klin. Wehnschr., Oct., 1960, 72, 714- 
719. (Address: 1623 Brennen Road, Co- 
lumbia, S. C.) 


In this study, comprising 7 patients, the direct ef- 
fect of spirochetes on bone is considered rather than 
the osseous changes which result from tabes and the 
associated loss of sensation. The roentgenologic 
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changes occur most frequently in the cervical spine 
but characteristic signs are also found quite com- 
monly in the lumbar region. The diagnosis of verte- 
bral syphilis can be made with considerable certainty 
from the following roentgen findings: the anterior 
portion of one or more vertebral bodies is extensively 
destroyed and shows a serrated border composed of 
small osseous prongs directed anteriorly; sclerotic 
changes are noted in the remaining portion of the 
vertebral body; hyperostoses and exostoses form 
bridges between vertebral bodies; spinal ligaments 
contain a variable amount of calcification; despite 
the extensive destruction, there is no loss in the 
height of the involved vertebral bodies. When only a 
single vertebral body is affected or when the destruc- 
tive changes are less marked, the diagnosis may have 
to depend on the presence of typical, luetic involve- 
ment of other bones, such as the extremities, or on 
the dramatic response to antiluetic therapy. 
Vertebral syphilis can be differentiated from tuber- 
culous involvement, since the latter condition is 
characterized by a spotty osteoporosis, collapse of 
the vertebral body with gibbus formation, involve- 
ment of the intervertebral disk, cold abscess, and 
new bone formation late in the disease. Osteomye- 
litis causes a marked osteoporosis (sclerosis is a late 
manifestation), wedge-shaped deformity and abscess 
formation. Lymphogranuloma also produces changes 
similar to osteomyelitis. Sarcomatous changes have a 
rapid onset and should otherwise not be difficult to 
differentiate from the luetic involvement. Leukemia 
produces a predominantly osteolytic destruction. 
Metastatic lesions, comparable in extent to the 
luetic involvement, are accompanied by a rapid col- 
lapse of the vertebral body and the nature of the 
process is frequently brought to light by the dis- 
covery of the primary lesion.—¥. Zausner, M.D. 


GarFIELD, J. S. Is radiological examination of 
the twisted ankle necessary? Lancet, Nov. 
26, 1960, 2, 1167-1169. (From: Casualty 
Department, St. Mary’s Hospital, London 
W.2, England.) 


This study was undertaken to assess the value of 
roentgenographic examination in determining the 
treatment of injuries of the ankle, and to define the 
indications for such examination. One hundred and 
eleven patients with twisting injuries of one ankle 
were seen by the author in the casualty department 
of St. Mary’s Hospital, London, within twenty-four 
hours of injury. Roentgenograms of the ankle in 
neutral position were taken in anteroposterior and 
lateral projections. The author found that three 
groups of injuries could be defined: (1) major frac- 
tures; (2) minor fractures, such as fractures of the 
base of the fifth metatarsal or avulsion of cortical 
flakes from the malleoli, talus, navicular or cuboid. 
The results of treating such injuries by strapping 
only were in no case worse than those treated by im- 
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mobilization in plaster; (3) ligamentous injury with- 
out bone damage. All cases in this group were treated 
simply by strapping. 

Ten of the patients were unable to walk after in- 
jury and only 2 of these had major fractures. The 
other 6 patients with major fractures were able to 
walk. Thus disability is no guide to the likelihood of 
major fracture. 

The severity of pain did not correlate with the 
presence of a major fracture. Only near the base of 
the fifth metatarsal did severity and site of pain sug- 
gest a specific minor fracture. 

In the absence of tenderness, it can be said with 
certainty that a fracture is not present; in this series 
those patients with the most tenderness over bony 
parts and soft tissues had no major fracture. Tender- 
ness over soft tissues rather than over bony points 
does not exclude a major fracture. Only in the case of 
fracture of the base of the fifth metatarsal was local- 
ization of maximal tenderness any sure guide to the 
site of fracture. 

The author also found that the absence of bruising 
did not exclude a major fracture, nor was bruising 
more severe in those patients with major fractures. 

All major fractures were associated with swelling 
and, therefore, the author concludes that it is prob- 
ably safe to say that in the absence of swelling a 
major fracture is not present. 

Patients with major fractures did not have more 
limitation of motion than those with purely soft 
tissue injury. Clinically, the absence of any swelling is 
a firm indication of the absence of any significant 
bone or ligamentous damage regardless of the cir- 
cumstances of injury. 

Tenderness localized to the base of the fifth meta- 
tarsal is a sure indication of fracture in this site only. 

The absence of moderate tenderness, bruising or 
swelling in a patient under sixty-one years of age who 
injures the ankle while walking is a good indication 
that there is no major bone injury. In the remaining 
cases the clinical features give only an inaccurate 
guide to the nature of the injury, and in these cases 
roentgenographic examination is necessary.—C. 


Peter Truog, M.D. 


Heuck, F., and Scumipt, E. Die quantitative 
Bestimmung des  Mineralgehaltes der 
Knochen aus dem Rontgenbild. (The quanti- 
tative determination of the mineral content 
of bones from roentgenograms.) Fortschr. a. 
d. Geb. d. Réntgenstrahlen u. d. Nuklear- 
medizin, Nov., 1960, 93, 523-554. (Address: 
Medizin. Univ.-Klinik, Réntgenabteilung, 
Kiel, Germany.) 


Attempts to determine changes in the mineral 
content of bones by roentgenography have been 
made, but no successful method has been established. 
The authors believe that they have developed such 
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a method. It is clinically satisfactory when com- 
pared with chemical determination. The roentgeno- 
logic method is effective with a +10 per cent 
methodical error. 

A reference system has to be established which 
allows comparison of long bone with a wedge of 
established density values. The authors have con- 
structed a step system of such values, consisting of 
blocks of hydroxyl apatite and a plastic material. 
Its chemical composition is very similar to that of 
bone and the apatite is distributed in the plastic 
material similar in size to the trabeculae. The physi- 
cal behavior to roentgen rays is similar to that in 
bone. Experimental data are presented to prove these 
contentions. There is definite influence of soft tissue 
density on bone density and the densities of the 
wedge. In order to minimize these differences, the 
wedge is placed under the soft tissue close to the 
bone. The proximal end of the femur is used. 

In practice, a good roentgenogram must then be 
evaluated by means of a photometer. Technically, 
it has to fulfill certain physical requirements which 
are listed in detail in the article. The density values 
are plotted against the density values of the estab- 
lished reference system. 

Some clinical findings in normal and abnormal 


bones are discussed.—H. W. Hefke, M.D. 


Du Bercer, R. L., Masson, G., and Syt- 
vesTRE, J. Milkman’s syndrome—five cases 
of severe osteomalacia following gastric 
surgery. ¥. Canad. A. Radiologists, Sept., 
1960, 77, 57-66. (From: Hdpital Général 
St-Vincent de Paul, Sherbrooke, Quebec, 


Canada.) 


Milkman’s syndrome, comprising osteomalacia 
with spontaneous and symmetric fractures of bone 
and abortive attempts at repair by nonossified callus, 
is a rarely reported sequel to postgastrectomy mal- 
function. The authors report 5 cases encountered 
between the years 1955 and 1959. 

It is known experimentally that, after gastrec- 
tomy, adolescent dogs will consistently show a severe 
degree of osteomalacia, whereas adult dogs are not 
usually so affected. On this basis one may assume 
that, if the postgastrectomy Milkman’s syndrome is 
uncommon in man, it is partly because gastric sur- 
gery is usually done in patients well past the growth 
period. All the patients in the authors’ series were 
in early adult life, the age at operation ranging from 
twenty-three years to thirty-four years. The interval 
between surgery and the onset of symptoms attribu- 
table to bone disease was approximately two to four 
years, with varying degrees of the dumping syndrome 
occurring during the interval. 

A commonly accepted theory to explain the dump- 
ing syndrome is based on the osmotic attraction of 
interstitial fluids into the jejunum by a small bowel 
bolus of high osmolarity, with a resultant state of 
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mild shock caused by lowered blood plasma volume. 
Recently, however, it has been shown that osmotic 
imbalance can be demonstrated in completely asymp- 
tomatic patients and the only distinctive feature be- 
tween symptomatic and asymptomatic cases is the 
existence of increased renal blood flow in those with 
symptoms. Thus, it seems unlikely that a single 
roentgen examination would predict the extent and 
severity of malabsorption or determine whether the 
dumping syndrome is symptom-producing or not. 

The cases reported illustrate that no clear connec- 
tion can be shown between the severity of the dump- 
ing syndrome and the degree of osteomalacia. One 
patient presented with complaints of lumbar, thoracic 
and pelvic pain in the absence of gastrointestinal 
or dumping symptoms. In 2 patients, determinations 
of blood plasma volume and blood glucose and 
potassium levels were made simultaneously with the 
roentgen examination after the patient had ingested 
2 ounces of barium in 150 cc. of $0 per cent glucose 
solution. A depression of serum potassium and a 25 
per cent decrease in blood plasma volume coincided 
with the roentgenographic finding of dilatation of 
the jejunum and edema of the mucosal folds. One 
patient experienced corresponding symptomatology, 
but the other was asymptomatic. 

It is concluded that the dumping syndrome and 
secondary osteomalacia as sequel of gastrectomy are 
more likely to occur in the young individual and that 
caution should be used in the evaluation and selec- 
tion of young ulcer patients for gastrectomy.— 
Leslie K. Sycamore, M.D. 


RicHarps, A. J. Non-tuberculous pyogenic 
osteomyelitis of spine. 7. Canad. 4. Radiolo- 
gists, Sept., 1960, 77, 45-49. (From: Regina 
Hospital, Regina, Saskatchewan, Canada.) 


Pyogenic osteomyelitis of the spine has been diag- 
nosed more commonly in recent years than pre- 
viously, probably due to a greater awareness on the 
part of both clinicians and radiologists which, in 
turn, stems from the decreased incidence of tubercu- 
losis and the realization that in the past many cases 
of osteomyelitis have been misdiagnosed as tubercu- 
losis. 

Any of the common pathogens may be the infect- 
ing organism, but the majority of cases are due to a 
Staphylococcus; typhoid, paratyphoid and Brucella 
infections occasionally occur. 

Batson’s demonstration of the extensive anasto- 
moses of the veins of the vertebral column with those 
of the thoracic, abdominal, and pelvic cavities ex- 
plains the mechanism for metastatic involvement of 
the spine from infections elsewhere. The focus follows 
the usual course of an inflammatory process with 
eventual destruction of bone and frequently some 
degree of collapse of the involved vertebra. If the 
destruction is peripheral, there may be correspond- 
ing wedging of the vertebral body. The intervertebral 
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disk may herniate into an area of destruction situated 
on the intervertebral margin. The neural arch may 
be involved and destruction of the pedicle may 
result in forward or lateral slipping of the vertebra. 
Rupture may occur into the neural canal with result- 
ant epidural abscess. The adjacent disk is usually 
involved by direct extension. Soft tissue extension 
is not as common a feature as it is in tuberculosis. 
Osteoblastic reaction to the infection occurs early 
and is a prominent feature. 

The author reports a series of 10 patients with 11 
lesions, 2 of the lesions occurring in the same patient 
at different levels. The majority of cases was in the 
lumbar spine. Roentgenologically, thinning of the 
intervertebral disk was the earliest and most reliable 
sign of the disease, except in I case involving the 
central portion of the vertebral body. In the early 
phase this was associated with a loss of definition of 
the adjacent superior or inferior surface of the in- 
volved vertebral body. Involvement of the neural 
arch was demonstrated three times. The degree of 
bone destruction and collapse varied, but in no case 
was it as extensive as is commonly seen in tubercu- 
losis. Osteoblastic response was consistently present 
in a matter of weeks and fusion between adjacent 
bodies resulted in several cases. 

The source of infection was presumed to be from 
the lower urinary tract in 2 cases, from the ear in 1 
and from a perinephric abscess in 1. No source could 
be determined in the other 7. 

The differential diagnosis is primarily between 
tuberculous and pyogenic infection and the follow- 
ing table is offered as an aid: 


Tuberculous Pyogenic 
No osteoblastic response Marked osteoblastic re- 
sponse 
Large paravertebral ab- Small or no paravertebral 
scess abscess 


Less rarefaction 

More rapid course 

Less destruction and col- 
lapse 


Marked rarefaction 

Slow course 

Marked destruction and 
collapse 


—Leslie K. Sycamore, M.D. 


Griepion, A. Weichteilveranderungen und radi- 
ologische Friihdiagnose der akuten Osteo- 
myelitis im Kindesalter. (Soft tissue changes 
and early radiologic diagnosis of acute osteo- 
myelitis in childhood.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen u. d. Nuklearmedizin, Oct., 
1960, 93, 455-466. (Address: Steinviesstr. 75, 
Zurich, Switzerland.) 


Visible bone changes are known to be a late 
manifestation of acute osteomyelitis. An interval of 
ten to fourteen days after onset of symptoms usually 
is required for osseous and periosteal lesions to be 
recognized roentgenologically. Therefore, one has to 
depend on clinical findings. 
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Early symptoms are malaise, fever, and migrating 
joint pains. Localized signs are circumscribed pain, 
swelling, limping, and guarding of the involved ex- 
tremity. Occasionally, a history of trauma can be 
elicited. 

Relatively few cases are recognized early in in- 
fants because of inability to localize a lesion. Of a 
total of 23 patients, only 5 were below the age of five, 
6 children were between five and ten years old, and 
12 between ten and sixteen years. The distal femur 
was affected 7 times, the proximal tibia 6 times, and 
the proximal humerus and distal tibia 3 times, each. 
The proximal femur, distal humerus, distal fibula, 
and calcaneus, respectively, were the sites in the 4 
remaining cases. 

Most of the patients were given antibiotics within 
the first week of illness, although no definite diag- 
nosis had been established. This accounts for an 
atypical course and delay of visible bone changes for 
three weeks and more. 

Therefore, early roentgen signs in the soft tissues 
have to be more and more relied upon. These are 
disappearance of fat spaces near end joint and swell- 
ing of nearby muscles. Finally, the subcutaneous 
layers become obliterated and a massive edema 
develops. Comparative views of the normal opposite 
side are very helpful. Of significance is also an ex- 
tension of the process from the inside in outward 
direction, in contrast to skin infections which only 
spread superficially. Diagnostically important is a 
metaphyseal location and a normal adjacent joint. 
These findings eliminate confusion with septic ar- 
thritis. 

Five cases are briefly reported and well illustrated. 
Most of these were not correctly diagnosed or treated 
until the classic soft tissue changes suggested an 
early phase of acute osteomyelitis.—Ernest Kraft, 
M.D. 


Rasarorti, A., Rossi, L., Scurrrone, N., and 
GanpinI, G. E. Le alterazioni vascolari nell 
’artropatia tabetica. (Vascular changes in 
tabetic arthropathy.) radiol. diag., 1960, 
33, 115-121. (From: Istituto di Radiologia 
dell "Universita e degli Ospedali Riuniti de 
Parma, Italy.) 


The authors studied 2 cases of tabetic joints by 
using angiography. They demonstrated increased 
arterial and capillary vascularity of the joint cap- 
sule. These studies also showed increased venous 
drainage and flow. In many respects, this increase 
in vascularity is not unlike that found in certain 
malignant neoplasms, in that it is accelerated and 
disorganized. 

The findings attest to the neurotrophic and vaso- 
motortrophic changes of the tabetic joint rather than 
to primary vascular changes, which would reduce 
the vascular bed and nutrition to the joint capsule.— 
Peter E. Russo, M.D. 
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HacrersacuH, H., and Lusrer, G. Experi- 
mentelle und klinische Erfahrungen mit der 
Hochdruckinjektionsspritze nach Gidlund 
fir die selektive Angiokardiographie. (Ex- 
perimental and clinical experiences with 
Gidlund’s high pressure injector syringe for 
selective angiocardiography.) Fortschr. a. d. 
Geb. d. Rontgenstrahlen u. d. Nuklearmedizin, 
Nov., 1960, 93, 565-582. (Address: H. Haller- 
bach, Strahlenklinik Prof. Janker, Baumschul- 
Allee 12/14, Bonn, Germany.) 


Since selective angiocardiography is an advance 
over intravenous cardiography, its technical factors 
are being improved. One of them is the high pressure 
injector syringe devised by Gidlund. In order to 
achieve a high pressure in the long, narrow catheter, 
the glass injector was replaced by a metal one. By 
using a compressed air cylinder, the contrast ma- 
terial can be accurately controlled as to injection 
pressure and speed of flow of the injected material. 
The amount of contrast medium can be predeter- 
mined and controlled, and the temperature of the 
solution can be maintained at the desired degree. 

The apparatus, which is manufactured in Stock- 
holm, was tested and the experimental findings of 
injection pressure, speed, flow of solution, viscosity 
of solution, etc., should be read in the original 
article, which contains many charts and statistical 
data, 

The clinical use of the apparatus is also considered 
and many practical suggestions are offered. A con- 
siderable number of reproductions of angiocardio- 
grams illustrates the clinical findings. The injection 
factors must be individualized as suggested by ana- 
tomic and hemodynamic differences in different 
anomalies. Incorrect positioning of the tip of the 
catheter is still a danger since it may produce myo- 
cardial damage. 

It is the opinion of the authors that the Gidlund 
injector is a valuable aid for selective angiocardi- 


ography.—H. W. Hefke, M.D. 


Tuurn, P., ScHaepe, A., Hitcer, H. H., and 
Dix, A. Zur perkutanen, retrograden, thora- 
kalen Aorto- Laevokardiographie. 
(Retrograde percutaneous thoracic aortogra- 
phy and levocardiography.) Fortschr. a. d. 
Geb. d. Réntgenstrahlen u. d. Nuklearmedizin, 
Oct., 1960, 97, 393-418. (From: Medizinische 
Klinik der Universitat, Bonn, Germany.) 

In recent years, percutaneous retrograde aortog- 
raphy has been developed into a routine procedure 
thus making possible selective visualization of the 
aorta with its branches and of the left heart cham- 
bers. The authors have successfully used the method 
in 68 consecutive cases. 
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The procedure is done under general anesthesia 
with preliminary sedation. A femoral artery is 
punctured percutaneously. A thin catheter is intro- 
duced and is led upward to the base of the aorta. 
Passage into the left ventricle can be easily accom- 
plished except in extreme stenosis of the aortic 
valve. The right brachial artery may have to be used 
instead of a femoral artery in far advanced coarcta- 
tion of the thoracic aorta. Pressure readings are 
done in the left ventricle and aorta, to be followed 
by rapid injection of renografin (76 per cent). The 
adult dose is 50 cc. in aortography and 60 to 7o cc. 
in levocardiography. After completion of the study 
and withdrawal of the catheter, manual compres- 
sion of the femoral artery is required for ten to 
fifteen minutes. It is emphasized that continuous 
electrocardiographic tracings must be done through- 
out the procedure. 

Indications for aortography are (1) patent ductus 
arteriosus, (2) obliteration of the subclavian artery, 
(3) anomalies of the aortic arch and of cervical 
arteries, (4) aortic isthmus stenosis, (5) aneurysm of 
the sinus Valsalvae with and without perforation 
into a chamber and other types of aneurysm, (6) 
anomalous orifices of coronaries and fistulae between 
a coronary and a chamber or the pulmonary artery, 
and (7) aimed coronography in coronary disease. 

Indications for levocardiography are (1) aortic 
stenosis (valvular, subvalvular, and supravalvular), 
(2) idiopathic hypertrophy, Bernheim syndrome, 
endocardial fibroelastosis, tumor, and constrictive 
pericarditis, (3) aortic insufficiency, especially in 
high septal defect, (4) mitral insufficiency, (5) com- 
bined mitral aortic lesions, especially preoperatively 
in mitral stenosis, (6) ventricular septal defect with 
left-to-right shunt for preoperative localization of 
defect, and (7) transposition of the great vessels. 

Fifteen different conditions are illustrated with 
roentgenograms, electrocardiograms and_ pressure 
curves. The differential diagnosis of aortic stenosis, 
mitral insufficiency, and ventricular septal defect is 
discusged in detail, and it is stressed that proper 
evaluation of reflux from the left ventricle into the 
dilated left atrium requires continuous electocardio- 
graphic monitoring throughout the levocardiography. 
—Ernest Kraft, M.D. 


GENERAL 


Lusrep, Lee B. Logical analysis in roentgen 
diagnosis; Memorial Fund lecture. Radiology, 
Feb., 1960, 74, 178-193. (Address: Depart- 
ment of Radiology, Strong Memorial Hos- 
pital, Rochester 20, N. Y.) 


The complete, logical analysis of a roentgen exam- 
ination may be divided into four parts: (a) film ex- 
posure and processing techniques which produce 
optimum usable information; (b) visual physiology 
of film viewing; (c) psychologic factors; (d) system- 
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atic decision-making, the process of diagnosing. 
Accurate roentgen diagnosis requires first, that the 
data be accurate; second, that the evaluation of the 
data be thorough and complete; third, that the inter- 
pretation of the data by systematic. 

Systematization of the reasoning processes helps 
the radiologist to increase his diagnostic accuracy. 
Since the reasoning processes are susceptible to 
analysis, errors from this source can be eliminated. 
Certain basic concepts are inherent in any medical 
diagnostic procedure, even when the physician uses 
them subconsciously. Symbolic logic and probability 
contribute to our understanding of the reasoning 
foundations of roentgen diagnosis, while a_ third 
mathematical discipline, value theory, can aid in the 
choice of an optimum treatment plan. 

There are three factors involved in the logical 
analysis of medical diagnosis: (a) medical knowl- 
edge, which relates disease complex to symptom 
complex, (b) the symptom complex presented by the 
patient, and (c) the final disease complex diagnosis. 
Each of these three factors can be expressed in terms 
of symbolic logic as a Boolean function. Some inter- 
esting work is being done on bone tumor analysis by 
Dr. Gwilym Lodwick who is using a form of digital 
notation and punch cards. Machine analysis of the 
punched card data obtained shows promise of a high 
degree of diagnostic accuracy. It is possible that the 
system may enable the radiologist to give a most 
accurate diagnosis and prognosis of a bone tumor 
from the roentgenogram. 

Chance and probability are part of medical knowl- 
edge; therefore, probability is part of the diagnosis 
itself. At the present time very few specific symptom 
probabilities are known; medical textbooks do not 
give numerical values. If enough statistics for a 
certain symptom-disease complex are available, 
probabilities can be determined and methods can be 
devised for using these probabilities in diagnosis. 
Logic and probability concepts may help medical 
students learn to be more efficient and accurate in 
medical diagnosis, and may enable radiologists to 
decrease observer error and increase diagnostic 
accuracy.—Arno W. Sommer, M.D. 


Trout, E. Date, KELLEY, JouHN P., and Lucas, 
ArtuHur C, Influence of cable length on dose 
rate and half-value layer in diagnostic x-ray 
procedures. Radiology, Feb., 1960, 74, 255- 
264. (Address: E. D. Trout, 4855 Electric 
Ave., Milwaukee 1, Wis.) 


Certain changes in technique and equipment are 
currently being used in an effort to reduce patient 
dosage during diagnostic fluoroscopy and roentgen- 
ography. These changes are the tendency toward 
reduced tube current and higher kilovoltage in 
fluoroscopy and the use of tube-supporting struc- 
tures requiring longer shock proof cables. The 
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assumption has been made that a reduction in tube 
current causes a directly proportional reduction in 
patient dose. This assumption may not be valid at 
the low currents used in fluoroscopy, since the elec- 
trical capacity of shock proof cables acts as a filter, 
having a tendency to alter the waveform to the 
roentgen-ray tube in the direction of constant 
potential. This effect is related to the length of the 
cable, the tule current, and the kilovoltage used. 
The authors present a detailed study of these factors 
and their relationship to patient dose. 

The equipment used was a full-wave rectifying 
unit rated at a maximum voltage of 130 kv. peak 
and maximum current of s00 ma. Four regular 
catalogue cables were used with lengths of 15, 24, 
30 and 40 feet. The kilovoltage calibration was ac- 
complished by a method, originally proposed by 
Greening, which consists of determining the machine 
setting at which the K series fluorescence radiation 
from a secondary radiator just appears. This method 
was not the primary objective of this investigation 
but may well prove to be the most significant con- 
tribution. The roentgen-ray output waveform, dose 
rate, and half value layer were determined with 
respect to the variables of kilovoltage, tube cur- 
rent, and cable length. For further details in methods 
and technical factors the original article is recom- 
mended. 

The authors conclude that dose rate may not be 
considered linear with tube current in equipment of 
the type studied. The actual relationship between 
dose rate and tube current depends on the cable 
length and kilovoltage. Therefore, the only safe pro- 
cedure is to take measurements under actual operat- 
ing conditions.—Edward B. Best, M.D. 


Amatric, R., Getter, S., LacGarpe, C., and 
Laurens, G. Les gynécomasties; étude 
de 113 cas.—Données de la radiographie 
simple du sein. (Gynecomastias; a study of 
113 cases. Data on plain roentgenography of 
the breast.) Presse méd., Oct., 1960, 68, 
1562-1565. (From: Centre régional de Lutte 
contre le Cancer de Marseille, et Service de 
Radiologie de ’Hépital Maritime de Toulon, 
France.) 


Simple roentgenography of the breast in gyneco- 
mastia delineates the glandular tissue, which can be 
classified as dendritic, nodular, or triangular in pat- 
tern; it also enables one to differentiate cases of 
simple adiposity. Statistical analysis of the 113 cases 
showed two peaks in the incidence of the disease, at 
puberty and at andropause. Usually bilateral, the 
lesion is rarely precancerous. In more than half of 
the cases, the etiology was determined, the common 
causes being testicular atrophy or tumor, and thera- 
peutic agents, particularly estrogens, isonizide and 
prednisone.—Frank A. Riebel, M.D. 
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CarinatT, J., Auvert, J., Casassus, P., 
NezeLor, Cu., and Roy, J.-L. (Paris, 
France.) A propos d’un nouveau cas de syn- 
drome de Budd-Chiari. (On a new case of 
Budd-Chiari’s syndrome.) Presse méd., Oct., 
1960, 63, 1749-1752. 


The authors report a classic case of Budd-Chiari’s 
syndrome, or thrombosis of subhepatic veins. Enor- 
mous esophageal varices were demonstrated in vivo, 
and postmortem cavography showed the difficulty in 
refluxing opaque medium into the liver, even under 
high pressure. Portography, done via the superior 
mesenteric vein, revealed perfect intrahepatic arbor- 
ization. Possible medical and surgical treatments are 
discussed.—Frank A. Riebel, M.D. 


RADIATION THERAPY 


VaeTH, JEROME M, Nasopharyngeal malignant 
tumors: 82 consecutive patients treated in a 
period of twenty-two years. Radiology, Mar., 
1960, 74, 364-372. (Address: Department of 
Radiology, University of California Medical 
Center, San Francisco 22, Calif.) 


The results of a study of 82 consecutive cases of 
malignant nasopharyngeal tumors are reported. 
These patients were treated from 1932 to 1954 in 
the Department of Radiology of the University of 
California, San Francisco. This represents 24 per 
cent of 3,353 treated cancer cases and 13.3 per cent 
of 614 head and neck tumors. Fifty-eight patients 
in the series were men and 24 were women. Enlarged 
cervical lymph nodes were found unilaterally in 34 
patients and bilaterally in 25. Cervical lymphadenop- 
athy was the initial and only complaint in 24 
patients. Symptoms and signs related to the ears or 
to the nose occurred next in frequency. Cranial nerve 
involvement was present in Ig patients; the cranial 
nerves most commonly involved were the fifth and 
sixth. Nine patients (11 per cent) had erosion or 
invasion of the base of the skull. The average dura- 
tion of symptoms and signs was about eight months. 
lrequently, incorrect diagnosis or mismanagement 
preceded recognition of the tumor. Epidermoid type 
tumors occurred in 47 patients; next in order were 
lymphoepitheliomas (30.5 per cent), lymphosar- 
comas (4.9 per cent) and adenocarcinomas (2.4 per 
cent). 

Treatment, in general, consisted of local irradia- 
tion of the nasopharyngeal tumor and immediate 
lymphatic drainage areas, intracavitary radium, 
cobalt 60, or a combination of external and intra- 
cavitary irradiation. Thirty-one of the 82 patients 
received I mev. external irradiation, either alone or 
supplemented by intraoral cone therapy, intra- 
cavitary radium, or cobalt 60 to the primary lesion. 
Cervical lymph node areas were treated with irradia- 
tion in the medium voltage range. The remaining 
51 patients were treated at 400 kv. or 200 kv. sup- 
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plemented by intraoral cone, intracavitary cobalt 
60 or intracavitary radium. A few patients were 
treated solely by intracavitary cobalt 60 to the pri- 
mary lesion. 

The average survival was twenty-five months. 
Twenty-three (28.2 per cent) of the 82 patients 
survived five or more years. Six patients have sur- 
vived more than ten years. Lymphosarcoma ap- 
peared to have the best prognosis.—Arno W. 
Sommer, M.D. 


Rie, W., and Fiore, F. Osteoradionekrose 
der Mandibula. (Osteoradionecrosis of the 
mandible.) Fortschr. a. d. Geb. d. Réntgen- 
strahlen u. d. Nuklearmedizin, Oct., 1960, 93, 
472-482. (Address: Strahleninstitut der FU 
Berlin, Spandauer Damm 130, Berlin-Char- 
lottenburg, Germany.) 


The authors report their experience with radio- 
necrosis of the mandible from 1950 until 1957. Dur- 
ing this period 192 tumors of the oral cavity were 
observed. Fifteen cases (7.8 per cent) developed 
mandibular necrosis. Of these, 7 were treated with 
roentgen rays alone and the remaining 8 with inter- 
stitial radium, followed by roentgen rays. 

There was definite increase of the complication 
as larger doses of ionizing rays were applied more 
and more frequently. Other factors were caries of the 
teeth which stimulated mucosal ulceration and infec- 
tion of the underlying mandible. This resulted in 
necrosis and sequestration of bone. Also responsible 
were continuous trauma from the chewing process 
and drying of the mucosa which eliminated the pro- 
tective effect of the saliva. 

Osseous necrosis became manifest as early as eight 
months following radiation therapy and in others as 
late as nine years afterward. The roentgenographic 
signs usually are preceded by long-standing soft 
tissue swelling and subsequent ulcerations of the 
oral mucosa. Roentgen findings in the early phase 
are osteoporosis and irregular contour of the man- 
dible. This is followed by destructive changes from 
the alveolar ridge downward, osteolysis with debris, 
and finally pathologic fracture with sequestration. 

The most effective treatment is prophylactic. High 
voltage currents are preferred nowadays as they 
cause less bone destruction than low voltage currents. 
Another preventive measure is insertion of radium 
needles at an angle instead of parallel to the man- 
dible. Hygiene of the mouth must be carefully ob- 
served, and remaining teeth have to be extracted, 
with penicillin prophylaxis several weeks prior to 
radiation therapy. Occasionally, extraction may have 
to be postponed until after completion of treatments. 

Therapy of mandibular necrosis does not depend 
on roentgen findings or the presence of ulcers. Local 
and general antibiotic measures as well as washing 
will expedite the cure of ulcers and fistulae. Sequestra 
usually protrude spontaneously. The mucosa heals 
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promptly in spite of underlying osseous necrosis and 
pathologic fractures. Sequestrectomy, with the aid of 
antibiotics, modern anesthesia, and blood trans- 
fusion, has become the method of choice, as it expe- 
dites healing and prevents development of fistulae 
and ulcers. A well-fitting and functioning prosthesis 
is now possible in advanced cases, even when bone 
has been resected. 

Numerous photographs and roentgenograms illus- 
trate this interesting article.—Ernest Kraft, M.D. 


Vo.tz, P. W., Jr., J. T., and Swin- 
DELL, G. E. Radium attenuation in treatment 
of carcinoma of cervix. South. M. F., Oct., 
1960, 53}, 1205-1210. (From: Sammons’ 
Irradiation and Nuclear Medicine Depart- 
ment, Baylor University Hospital, and the 
Department of Radiology, Southwestern 
Medical School, Dallas, Texas.) 


The Manchester method is a well-known tech- 
nique for treating carcinoma of the cervix with 
radium applicators that consist of thin uterine tubes 
and ovoids of varying sizes. A loading system is used 
that varies in a simple number of units to keep the 
dosage rate fairly constant to a fixed point A in the 
paracervical triangle. 

Fletcher and his associates developed rigid appli- 
cators with scissor-like handles that extend outside 
the introitus and facilitate the insertion of the appli- 
cators and maintain them in position. The Fletcher 
ovoids with the recommended loadings permit an 
increase in the dose rate to the lateral pelvic wall 
without increasing the dose to point A. Fletcher 
based his dosage techniques on the Manchester 
method as his ovoids gave only 5 per cent less than 
the Manchester ovoids. The Fletcher ovoids were 
loaded with 15, 20 and 25 mg. of radium, respec- 
tively, for the small, medium and large ovoids. The 
dosage rate with these loadings varied as much as 25 
per cent from the ovoids to point A with I cm. separa- 
tion. 

The authors used Mallory 1,000 metal as an atten- 
uator in order to reduce the dosage rate from the 25 
mg. radium tubes. Mallory metal is an alloy of go 
per cent tungsten, 6 per cent nickel, and 4 per cent 
copper. It is hard and machines easily, is 1} times 
as dense as lead, and is noncorrosive. The large 
Fletcher ovoids do not require an attenuator. Atten- 
uators of different thicknesses were used for the 
medium and small sized ovoids to reduce the dosage 
rate to the radium equivalents given with the Man- 
chester technique. The dose delivered within the 
cervical triangle using this method falls within the 
optimum dosage range when the standard times of 
the Manchester method are used with radium alone 
or with combined therapy. 

The Fletcher applicators, the Mallory attenuators, 
the four sizes of tandems and 95 mg. of radium per- 
mit all standard and satisfactory nonstandard 
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radium applications for treatment of carcinoma of 
the cervix. The amount of radium used is 40 per 
cent less than that required using the Fletcher appli- 
cators alone.—Charles W. Cooley, M.D. 


Ecan, Ropert, and JoHnson, Gorpon C, 
Multisection transverse tomography in 
radium implant calculations. Radiology, Mar., 
1960, 74, 407-413. (Address: R. Egan, Uni- 
versity of Texas, M. D. Anderson Hospital 
and Tumor Institute, Houston 25, Texas.) 


The authors describe the use of multisection trans- 
verse laminagraphy as an aid in certain radium im- 
plant calculations, particularly those about the head 
and neck. With standard radium distributions, or 
limited deviation from the standard, roentgenograms 
in two planes will usually outline the completed im- 
plant and are adequate for calculation purposes. 
For more marked deviations and for multiple or 
curved plane and volume implants, the identifica- 
tion of needles on plain roentgenograms is difficult. 
The perpendicular projection technique and stereo- 
roentgenograms are often of help in such cases. As 
an additional reconstructive aid, the authors have 
applied multisection transverse laminagraphy in 
these difficult cases. Conventional laminagraphy 
with linear tube travel is not as satisfactory since 
the axis of implants frequently parallels the axis of 
the body. 

Certain modifications were applied to a Siemens 
Transversal Planigraph to improve diagnostic detail 
and facilitate clinical application. These include in- 
creasing and fixing the tube stand-patient distance, 
limiting the vertical tube travel, and replacing air 
compression bags by foam rubber pads. A plastic 
head rest was devised along with a multiple cassette 
box. The method described is now in regular clinical 
use as an aid in dosage calculation of radium im- 
plants about the head and neck. The authors feel 
that it allows rapid and accurate identification of 
radium needles and their relationships, improves the 
control of radiation dosage, and provides three 
dimensional insight into the clinical use of inter- 
stitial radium.—Edward B. Best, M.D. 


GraHaM, Joun B., Granam, Rutu M., Sorro, 
Luciano S. J., and Batty, Norman A. 
Spent radon seeds: I. Late effects. Radiology, 
Mar., 1960, 74, 399-402. (From: Roswell 
Park Memorial Institute, Buffalo, N. Y.) 


The authors present evidence that spent radon 
seeds, long regarded as being inert, may actually 
continue to emit measurable irradiation for many 
years. Radon degenerates into radium C, D, and 
FE, all radioactive. Radium D has a half-life of nine- 
teen years but, as its radioactivity consists mainly of 
alpha or beta radiation, it has been assumed that 
this did not escape its gold sheath. In recent months, 
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5 cases of late recurrence or of complications follow- 
ing radon seed implantation for carcinoma of the 
cervix have been seen by the authors. All of these 
cases had detectable radiation from the retained 
seeds. A determination of the spectrum of radiation 
from these seeds revealed that beta rays of 1.17 mev. 
emitted by radium E striking the gold sheath created 
a continuous spectrum of x-radiation with peaks at 
70 kev. and 167 kev. These x-rays are of low inten- 
sity, but, acting on previously irradiated tissue and 
acting continuously over a long period of time, some 
biologic effect would be anticipated, either destruc- 
tive or carcinogenic. Cytologic examinations of 
patients treated with radon seeds as compared with 
those treated by radium and roentgen rays apparently 
substantiated this.—Yohn S. Alexander, M.D. 


Jouns, H. E., and Skarscarp, L. D. Spent 
radon seeds: II. Radiation from spent radon 
seeds. Radiology, Mar., 1960, 74, 403-406. 
(Address: H. E. Johns, Department of Phys- 
ics, University of Toronto, Toronto, Ontario, 


Canada.) 


The authors review the decay scheme of radon and 
calculate the theoretic exposure dose obtained 1 cm. 
from a I me source of radon as 0.37 r/year. Five 
spent radon seeds, each with an initial activity of 
1.13 me on September 16, 1933, were taken from a 
patient and measured in December, 1958, utilizing 
a sodium iodide crystal at a distance of 8.2 cm. 
The figure obtained after corrections for decay of 
radium D over a twenty-five year period was 76.5 
ur/hr. at I cm. per initial mc, which was considered 
consistent with the calculated exposure dose above. 
The exposure dose rate of the spent radon seeds per 
initial me at I cm. in wr per hour and the mean and 
maximum absorbed doses for each patient were then 
calculated. Examination of these figures revealed 
that the absorbed doses ranged from 100 to 300 
rads over a ten to twenty year period for these pa- 
tients. While this dose is admittedly small, the 
authors feel that the possibility of its causing chronic 
irritation cannot be completely ruled out.— S. 


Alexander, M.D. 


CuiLtko, ALEXANDER J. Contribution to prob- 
lem of diagnosis, treatment and prognosis of 
Wilms’ tumor. ¥. Uro/., June, 1960, 8}, 804- 
812. (Address: 1040 Park Avenue, New 
York 28, New York.) 


Three types of Wilms’ tumors have been described. 
The most common one starts in the kidney paren- 
chyma and is enclosed in a connective tissue capsule 
which separates the tumor tissue from the normal 
kidney parenchyma. The second type begins in the 
kidney proper and infiltrates the kidney parenchyma 
without a definite capsule. The third type of tumor 
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originates in the “renal anlage’”’ and is extracapsular 
and retroperitoneal. 

The biologic behavior and radiosensitivity of 
Wilms’ tumors vary depending upon the relative 
number of anaplastic cells to epithelial cells. The 
host resistance is another unknown factor, at present. 

The therapy of Wilms’ tumor consists of the use 
of surgery or irradiation or combinations of the two. 
In reports covering large series of cases by Harvey 
and Scott, the best over-all results were obtained 
by nephrectomy with preoperative and postopera- 
tive roentgen treatments. 

The author reports 2 cases of Wilms’ tumors 
treated by irradiation. Since the tumors consisted 
of radioresistant and radiosensitive elements, the 
treatment plan utilized small single doses to destroy 
the radiosensitive cells. This method reduced the 
toxic effects (created by the absorption of destroyed 
cells) on the parenchyma of the normal kidney and 
other organs and avoided serious skin erythema. A 
large total dose was thus employed to destroy or 
inhibit the radioresistant portions of the tumor. 

The method of treatment resulted in a large tumor 
dose delivered through two or three fields in small 
single doses over a period of from one to two years. 
An alternate plan consisted of therapy to one area 
daily until a total dose of 1,000 r (air) per area was 
reached. After two days of rest, a second total dose 
of 1,000 r (air) per area was given. Then following 
the same routine, three, four, five, and six day inter- 
vals were allowed between the 1,000 r increments to 
each area until a total air dose of from 3,000 to 
5,000 r had been administered to each field. The 
patients were kept in bed under strict supervision 
during the first month. Palpation of the abdomen was 
limited to the minimum. These patients were studied 
by excretory pyelography because of possible trauma 
and metastasis which could result from retrograde 
pyelography. The author believes that this might 
have accounted for the absence of metastases in his 
2 patients. 

The first case was that of a fourteen month old 
boy with a Wilms’ tumor involving the right kidney, 
which was considered inoperable. This patient was 
treated with the following factors: 200 kvp.; § ma.; 
focal distance, 40 cm.; filters of from 0.5 to 1.0 mm. 
Cu with secondary filter; half value layer, 0.9 to 
1.4 mm. Cu; total air dose, 5,000 r to each of two 
areas; estimated total tumor dose, 7,110 r; fields, 15 
by 15 cm. at the beginning with a reduction in size 
to correspond to the size of the tumor. From August, 
1934 to June, 1936, 122 treatments were adminis- 
tered. Therapy was started with 115.8 r (air) per area 
with 0.5 mm. Cu filter until a total air dose of 1,000 
r (tumor dose, 1,420 r) was reached. The filter was 
then increased to 1.0 mm. Cu and the dose was 
reduced to 76.2 r (air) per area. 

In this first case the size of the kidney returned to 
normal by the end of the third month. The patient 
remained well until 1946, when hematuria developed 
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and a right nephrectomy was performed. The patho- 
logic examination showed no recognizable kidney 
tissue but cystic areas containing tumor cells sur- 
rounded by a sclerosed renal capsule were present. 
At the time of this report the patient was twenty- 
six years of age and well. There was no demonstrable 
evidence of skin damage. 

The second case was that of a four and one-half 
year old girl with a tumor of the right kidney (con- 
sidered to be a possible embryonal adenosarcoma), 
who was treated by radiation therapy only. The plan 
of therapy employed for the first patient was modi- 
fied as follows: the filter was increased to 1.0 mm. 
Cu (half value layer of 1.4 mm. Cu), and later to 
2.0 mm. Cu (half value layer of 1.g mm. Cu); the 
focal distance was 50 cm.; the dose per area the first 
month was 135 r (air) and afterwards go r (air); a 
lateral field was added. A total of 85 treatments was 
delivered in fourteen months. The total dose in air 
was 3,000 r to each of three ports. The total tumor 
dose was 6,334 r. 

In this second case, eleven years after therapy was 
completed the right kidney was removed. The patho- 
logic examination revealed no tumor tissue but 
distortion of the architectural pattern of the kidney 
due to irradiation was noted.—/. N. Ané, M.D. 


Conti, EuGene A., Parron, Georce D., 
Conti, JANE E., and HEMpELMANN, Louis H. 
Present health of children given x-ray treat- 
ment to the anterior mediastinum in infancy. 
Radiology, Mar., 1960, 74, 386-391. (Ad- 
dress: L. H. Hempelmann, 260 Crittenden 
Blvd., Rochester 20, N. Y.) 


The purpose of the present study was to obtain 
further information concerning the incidence of 
malignant disease in children given roentgen treat- 
ment to the anterior mediastinum in infancy. A 
survey was made of 1,564 children in Pittsburgh who 
had been given roentgen treatment to the thymus 
gland between 1938 and 1946. The diagnosis of 
thymic enlargement had been made in 224 of these 
cases at birth. Of these, 80 per cent were treated 
with 200 to 450 r of 140 kv. peak roentgen rays 
through a 4X4 cm. port. Of the 1,340 children with 
thymus glands of normal size, 95 per cent were given 
1sorusing the same treatment factors. Between 1956 
and 1958, the families of 89.6 per cent of the treated 
children were questioned about the medical histories 
of these children and of their 2,923 untreated siblings. 
The death records of the Pennsylvania State Depart- 
ment of Health were also searched, as were the 
leukemia records from 1954 to 1957. 

No cases of malignant disease were found in the 
treated group, although 4 cases of cancer, including 
1 of leukemia, would be expected to occur in a group 
of children of this size and age distribution. The 4 
malignant tumors in the sibling group, including 1 
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case of leukemia, compared closely with the expected 
number. 

Because of the method of study and the absence 
of definitive information for 10 per cent of the treated 
children, the incidence of neoplasia in this group can 
be compared with that in the general population 
only with certain reservations. Nevertheless, it seems 
likely that the cancer and leukemia incidence in the 
treated children is not greatly increased over the 
expected incidence. It is suggested that the small 
port size (4X4 cm.) used in treating these children 
could explain the difference in incidence of neoplasia 
in this group of children and in those previously 
studied.—Walter H. ‘Farvis, M.D. 


RADIOISOTOPES 


Koutras, D. A., ALExANDER, W. D., Bu- 
CHANAN, W. W., Crooks, J., and Wayne, 
E. J. Stable iodine metabolism in non-toxic 
goitre. Lancet, Oct. 8, 1960, 2, 784-786. 
(From: University Department of Medicine, 
Gardiner Institute, Western Infirmary, Glas- 
gow, W.1, Scotland.) 


Nontoxic goiter occurs both endemically and 
sporadically. The endemic form is a result of iodine 
deficiency. The etiology of sporadic nontoxic goiter 
is controversial and some of the suggested causes 
are: contaminated water supply, virus and other 
infections, goitrogens, excess calcium in the diet, 
iodine deficiency, and dyshormonogenesis. 

Evidence of iodine deficiency in endemic goiter is 
indicated by the elevated uptake of radioiodine 
associated with a normal level of plasma protein 
bound radioiodine, a normal level of protein bound 
iodine (P.B.I.) and a low daily urinary iodine excre- 
tion. The plasma inorganic iodine (P.I.I.) is impor- 
tant in determining the absolute iodine uptake by 
the thyroid gland in order to show whether the high 
uptake of radioiodine is the result of iodine deficiency 
with a rapid turnover of available iodine or an in- 
capacity of the gland to completely synthesize the 
normal amount of circulating iodine. Iodine de- 
ficiency is clearly present if low P.I.I. levels are 
found. 

Twenty-one cases of sporadic goiter not due to 
any known cause in an area known to be free from 
endemic goiter were studied using the above tests. 
A comparison was made with a control group of 13 
cases without goiter and without evidence of thy- 
roid disease and in an area where iodized salt was 
rarely used. I'*? was used in 28 cases and I'*! in 6 
cases. The results showed that the radioactive iodine 
uptake in the goiter group was higher (mean 39.9 
per cent) than in the control group (mean 25.6 per 
cent). The mean thyroid clearance in the goiter 
group was 61.1 ml. per minute as compared with 
23.0 ml. per minute in the control group. The plasma 
inorganic iodine in the goiter group was 0.02 to 0.09 
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ug. per 100 ml., whereas the lowest in the control 
group was 0.10 wg. per 100 ml. The absolute iodine 
uptake of the goiter group was slightly lower than 
that of the normal group, but not significantly so. 
The mean protein bound iodine was the same in both 
groups. The twenty-four hour urinary iodine excre- 
tion was low in the goiter group as compared with 
the control group. The renal clearance of the radio- 
iodine was slightly but not significantly higher in the 
goiter group. 

The intrathyroid exchangeable iodine studies sug- 
gest that goiters contain a normal amount of iodine 
in an increased tissue mass. 

Cases with low plasma inorganic iodine have a high 
thyroid clearance rate of radioiodine that acts as a 
compensatory mechanism which maintains the 
absolute uptake of the thyroid gland within a normal 
level. 

The authors conclude that the etiology of nontoxic 
goiter is complex and that iodine deficiency is prob- 


ably a causative factor of sporadic goiter.—Charles . 


W. Cooley, M.D. 


PimparKar, B. D., Tutsxy, E. G., KaAuser, 
M. H., and Bockus, H. L. Correlation of 
radioactive and chemical faecal fat in dif- 
ferent malabsorption syndromes. Brit. M. F., 
Sept. 24, 1960, 2, 894~-g00. (Address: B. D. 
Pimparkar, Graduate School of Medicine, 
University of Pennsylvania, Philadelphia, 
Pennsylvania.) 


The most accurate method of quantitatively deter- 
mining faulty assimilation of fat is a balanced tech- 
nique accurately calculating the components in di- 
gested food and chemically determining the residue 
of the stools. This method is prohibitive in the 
smaller hospitals. The I" labeled fatty absorption 
tests are easier to do and may be carried out in any 
radioisotope laboratory. 

One hundred and two patients from the Gastro- 
intestinal Service of the Graduate Hospital of the 
University of Pennsylvania who were suspected of 
having malabsorption and 24 normal cases were 
studied to determine the accuracy of radioactive ['*! 
labeled triolein studies as compared with the fecal 
chemical intake-excretion studies as a diagnostic aid 
in the various malabsorption syndromes. All of the 
cases received a standard diet and were given Lugol’s 
solution for two days to block the thyroid gland. The 
I'*' triolein meal was prepared in both emulsion and 
capsule form and was administered to the fasting 
patients about one or two hours after the first dose 
of carmine was given. Blood was drawn every two 
hours until a peak of radioactivity was determined. 
Stools were collected until the last specimen did not 
show significant radioactivity. 

Blood peak radioactivity, fecal radioactivity and 
fecal chemical fat were determined for the group. 
The mean blood peak radioactivity in 24 normal 


Abstracts of Radiological Literature 


799 


cases was 19+5 per cent of the administered dose. 
The mean fecal radioactivity in 20 normal cases was 
341.94 per cent gm. per day of the administered 
dose. The mean fecal chemical fat in the same group 
was 4+1.6 gm. per day. Generally, in each group 
that had abnormal fecal chemical fat, the fecal radio- 
activity test was abnormal in about 75 per cent of 
the cases, while the blood peak radioactivity was ab- 
normal in about 50 per cent. Of those who had 
normal fecal chemical fat, nearly 80 per cent had a 
normal fecal radioactivity and the blood radio- 
activity was normal in nearly 85 per cent. The fecal 
radioactivity determination was a better index for 
the presence of steatorrhea than the blood radio- 
activity, but the accuracy increased when both the 
studies were done. The patient’s chance of being 
normal was about 85 per cent to 95 per cent if both 
the blood peak radioactivity and the fecal radio- 
activity values were normal; but if both values were 
abnormal, the chance of his having steatorrhea was 
about 75 per cent. 

The authors recommend that, if blood peak radio- 
activity and fecal radioactivity are abnormal, the 
patient should have fecal chemical balance studies 
to establish the diagnosis definitely and to quanti- 
tatively estimate the steatorrhea.—Charles W. 
Cooley, M.D. 


MISCELLANEOUS 


FinkeL, Miriam P., Parricia J., 
and Biskis, Birute O. The consequences of 
the continuous ingestion of Sr by mice. 
Radiology, Mar., 1960, 74, 458-467. (Ad- 
dress: M. P. Finkel, Argonne National 
Laboratory, P. O. Box 299, Lemont, III.) 


In order to provide some direct information bear- 
ing on the consequences of various levels of radio- 
active dietary contamination, mice are being main- 
tained on food containing Sr*. The present report 
is an interim rather than a final evaluation of the 
data, since many of the experimental animals are 
still alive. 

Two groups of mice are being maintained on food 
containing Sr®, The first was placed on the special 
diet at 110 to 250 days of age, and this group pro- 
duced the second, which has been exposed to Sr*° 
since conception. Levels of dietary Sr® as high as 
10 uc/gm. Ca did not adversely affect conception, 
parturition, or lactation. The median survival time 
of the dams maintained on this level of Sr* for 525 
days was reduced by about 17 per cent. Dams main- 
tained on § ue Sr*°/gm. Ca or less did not differ sub- 
stantially from the control mice in survival time or 
in disease incidence during these 525 days. The 
median life span of mice exposed to 10 we Sr%/gm. 
Ca since conception was reduced by about 41 per 
cent. A decrease in survival time was also apparent 
among the mice reared on §.0, 2.5 and 1.0 uc Sr*°/gm. 
Ca since conception. 
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Tumors that can be attributed to radiation have 
appeared only among those mice maintained 
throughout life on 10 we Sr®/gm. Ca. Besides an in- 
crease over the normal incidence of tumors of the 
blood forming tissues, there have been epidermoid 
carcinomas of the oral cavity, osteolytic tumors of 
the skeleton, and osteogenic sarcomas. The osteo- 
genic sarcomas appeared much later and in much 
smaller number than had been expected on the basis 
of previous experience with mice that had been in- 
jected with Sr®. Since the major difference between 
a single injection and continuous ingestion concerns 
the dose rate, it appears that the amount of radiation 
absorbed per unit time is an important factor in the 
neoplastic process. In addition, the delay in the 
appearance of osteogenic sarcomas until the mice 
were approximately 450 days old suggests that very 
young mice are not necessarily more sensitive to a 
radiocarcinogenic stimulus than adult mice.—Walter 


H. Farvis, Fr., M.D. 


FERREBEE, J. W., and Tuomas, E. D. Trans- 
plantation of marrow in man. 4.M.A. Arch. 
Int. Med., Oct., 1960, 706, 523-531. (From: 
Mary Imogene Bassett Hospital, Coopers- 
town, New York.) 


In this emerging age of nuclear medicine and pos- 
sible nuclear warfare, much interest has been awak- 
ened in the transplantation of human tissue, and 
especially bone marrow. Partial successes have been 
obtained in thwarting lethal effects of radiation ex- 
posure with marrow transplants in animals. To date, 
this has not been so in man. 

In general the tissues of one person do not flourish 
in the body of another. Genetic differences in the 
chromosomes of host and donor predetermine difter- 
ences in their cellular constituents, presumably at 
the molecular level. These differences excite an im- 
munologic response. Except in identical twins, a 
graft is recognized by the defense system of the 
recipient as possessing foreign antigens. The lymph 
centers react accordingly, and the transplanted tis- 
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sue is subjected to round cell infiltration and inflam- 
matory change. In a week or two the graft is rejected. 

To suppress this graft versus host reaction, two 
methods have been explored experimentally in pro- 
ducing chimeras, that is, individuals in whom cells 
of different genotypes are tolerated. The first in- 
volves active acquisition of tolerance by the host 
for the graft. The second requires the destruction of 
mature lymph tissue and bone marrow by radiation 
followed by the engraftment of lymphopoietic and 
hematopoietic tissue from a suitable donor. The first 
method is not applicable to adults or even infants, 
and the second method is fraught with difficulties of 
the immune reaction itself. 

Some success is obtained if fetal immunologically 
immature hematopoietic tissue is infused. If mature 
bone marrow is used, the marrow function is quickly 
restored, but the injected lymphocytic cells respond 
rapidly to produce granuloma formation, plasma cell 
accumulation, fibrinoid change, necrosis, and hemor- 
rhage in the lymph nodes and spleen. The basic ques- 
tion is whether the harmful effects of the reactive 
lymphocytic cells outweigh the lifesaving effects of 
the erythroid, myeloid, and megakaryocytic ele- 
ments. 

No evidence of harm from marrow infusion has 
been seen in the few normal subjects whose radiation 
injuries have been treated by this means. However, 
most leukemic patients treated by this method after 
extensive radiation exposure have exhibited definite 
graft versus host reactions, although the leukemia 
itself remained in remission. 

It has been found that, by irradiating the elements 
to be infused with 500 to 1,000 r, the lymphocytic 
cells are deprived of their ability to divide and mul- 
tiply. Presumably this does not alter the usefulness 
of the platelets, leukocytes, and erythrocytes. Efforts 
to refine irradiation techniques and chemotherapy 
to the extent necessary for cracking the individuality 
of man’s pattern of immunologic self recognition are 
proceeding. It may be that successful homotrans- 
plantation is not an unattainable goal.—Arch H. 


Hall, M.D. 
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